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THE  ROCKEFELLER  FOUNDATION 
President's  Review 


To  the  Members  of  the  Rockefeller  Foundation : 
Gentlemen : 

I  have  the  honor  to  transmit  herewith  a  gen- 
eral review  of  the  work  of  the  Rockefeller  Founda- 
tion for  the  period  January  1,  1923,  to  Decem- 
ber 31,  1923,  together  with  the  detailed  reports 
of  the  Secretary  and  the  Treasurer  of  the  Foun- 
dation, the  General  Director  of  the  International 
Health  Board,  the  Director  of  the  China  Med- 
ical Board,  and  the  Director  of  the  Division  of 
Medical  Education. 

Respectfully  yours, 

GEORGE  E.  VINCENT, 

President. 
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of  the  Rockefeller  Foundation  in  1923 


THE  PRESIDENT'S  REVIEW 

The  Year  in  Brief 

During  the  year  1923  the  International  Health 
Board,  the  China  Medical  Board,  and  the 
Division  of  Medical  Education  of  the  Rocke- 
feller Foundation  (1)  supplied  fellowship  funds 
for  636  individuals  in  twenty-nine  different 
countries;  (2)  supported  through  the  League  of 
Nations  interchange  institutes  for  fifty-four 
public  health  officers  from  twenty-seven  nations ; 
(3)  arranged  international  visits  of  one  commis- 
sion and  of  twenty-four  visiting  professors;  (4) 
furnished  emergency  relief  in  the  form  of  medical 
literature  or  laboratory  equipment  and  supplies 
to  institutions  in  fifteen  European  countries;  (5) 
sent  scientific  material  to  Japan  after  the  earth- 
quake and  invited  a  group  of  Japanese  medical 
scientists  to  use  the  laboratories  of  the  Peking 
Union  Medical  College  as  guests  of  the  institu- 
tion; (6)  continued  to  contribute  to  schools  or 
institutes  of  hygiene  at  Harvard,  London, 
Prague,  Warsaw,  and  Sao  Paulo,  Brazil;  (7) 
co-operated  in  nurse  training  at  Yale  University 
and  in  France,  Belgium,  Brazil,  China,  and  the 
Philippines;  (8)  accepted  an  invitation  from 
Brazil  to  participate  in  a  comprehensive  attack 
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upon  yellow  fever;  (9)  had  a  share  in  demon- 
strations of  malaria  control  in  twelve  American 
states  and  conducted  malaria  surveys  or  studies 
in  the  United  States,  Brazil,  Australia,  Nicaragua, 
Porto  Rico,  Salvador,  the  Philippine  Islands, 
and  Palestine;  (10)  either  continued  or  began 
antihookworm  work  in  conjunction  with  twenty 
governments  in  various  parts  of  the  world;  (11) 
contributed  to  183  county  health  organizations 
in  the  United  States,  New  Brunswick  (Canada), 
and  Brazil;  (12)  continued  a  study  of  the  med- 
ical schools  of  the  world  by  visits  to  Belgium, 
Austria,  Czechoslovakia,  Germany,  Hungary, 
Poland,  Turkey,  Hongkong,  the  Straits  Settle- 
ments, Siam,  Canada,  England,  Scotland,  Wales, 
the  Netherlands,  Mexico,  and  Colombia;  (13) 
offered  to  contribute  280,750  pounds  sterling  to 
the  development  of  medical  education  in  certain 
universities  in  the  British  Isles;  (14)  gave  3500,- 
000  to  the  University  of  Alberta,  and  pledged 
3250,000  to  the  University  of  Pennsylvania 
toward  buildings  for  anatomy  and  physiological 
chemistry;  (15)  continued  to  support  a  modern 
medical  school  and  teaching  hospital  in  Peking; 
(16)  aided  two  other  medical  schools  and  twenty- 
five  hospitals  in  China;  (17)  assisted  premedical 
education  in  several  institutions  in  China  and 
agreed  to  do  this  also  in  Bangkok,  Siam;  (18) 
lent  representatives  to  governments  and  insti- 
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tutions  for  various  types  of  counsel  and  service; 
(19)  continued  to  support  a  disease  reporting 
service  of  the  Health  Section  of  the  League  of 
Nations;  (20)  contributed  to  mental  hygiene 
projects,  demonstrations  in  dispensary  admin- 
istration, organization  of  dispensary  work  in 
France,  and  to  other  undertakings  in  the  fields 
of  public  health  and  medical  education. 

In  1923  the  International  Health  Board  was 
administered  by  Dr.  Frederick  F.  Russell  who 
succeeded,  as  General  Director,  Mr.  WicklifFe 
Rose  when  the  latter  resigned  on  March  1  to 
assume  the  Presidency  of  the  General  Education 
Board  and  of  the  International  Education 
Board.  The  trustees  of  the  Foundation  created 
in  December,  1923,  a  new  administrative  unit 
known  as  the  Division  of  Studies  and  appointed 
the  Secretary  of  the  Foundation,  Mr.  Edwin 
R.  Embree,  Director  of  this  Division. 


t( 


The  Peaceful  Strife  of  Science" 


The  phrase  is  Pasteur's.  At  an  international 
scientific  congress  in  Italy  he  spoke  in  paradox, 
declaring  that  science  is  at  the  same  time  of  no 
nationality  and  also  the  highest  expression  of 
nationality.  "Science",  he  said,  "has  no  na- 
tionality because  knowledge  is  the  patrimony  of 
humanity,  the  torch  which  gives  light  to  the 
world.    Science  should  be  the  highest  personifi- 
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cation  of  nationality  because,  of  all  the  nations, 
that  one  will  always  be  foremost  which  shall  be 
first  to  progress  by  the  labors  of  thought  and  of 
intelligence.  Let  us,  therefore,  strive  in  the 
pacific  field  of  Science  for  the  pre-eminence  of 
our  several  countries." 

The  great  French  scientist  loyally  exemplified 
this  ideal.  He  worked  unremittingly  for  the 
welfare  and  prestige  of  France  but  he  never 
forgot  that  he  was  also  adding  to  the  knowledge 
which  is  the  "patrimony  of  humanity."  This 
ever-growing  common  fund  is  reviewed,  rectified, 
reorganized,  and  augmented  by  thousands  of 
investigators  in  university  and  industrial  labora- 
tories, botanical  and  zoological  gardens,  agri- 
cultural experiment  stations,  hospitals,  and  re- 
search institutes  of  many  kinds  in  almost  all  the 
countries  of  the  world. 

To  keep  the  workers  conscious  of  their  com- 
mon task,  to  recruit  young  men  and  women  and 
to  train  them  for  productive  work,  to  make  sure 
that  each  investigator  has  an  opportunity  to 
know  what  others  are  doing  in  his  special  field, 
to  put  new  knowledge  at  the  service  of  the  whole 
world  as  soon  as  may  be,  these  are  aims  of  mod- 
ern science  thought  of  as  a  vast  team-work  of  the 
nations. 

It  was  the  privilege  of  the  Rockefeller  Founda- 
tion in  the  year  1923  to  have  a  part  in  the  re- 
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cruiting  and  training  of  young  scientists  by  pro- 
moting international  migration.  Either  directly 
or  through  other  agencies  it  provided  fellowships 
for  636  men  and  women  who  were  preparing  for 
teaching  or  administration  in  public  health, 
medicine,  biology,  physics,  chemistry,  medical 
and  premedical  education,  and  nursing.  Of 
these  fellowships  the  International  Health  Board 
granted  130  (including  staff  members  on  study 
leave),  the  China  Medical  Board  135,  the 
Division  of  Medical  Education  51,  the  National 
Research  Council  113,  a  German  committee  194, 
the  British  Medical  Research  Council  4,  other 
agencies  9. 

The  fellowship  stipends  varied  from  sums 
sufficient  for  all  costs  of  travel,  living  expenses, 
and  tuition  fees  to  small  supplementary  grants 
as,  for  example,  in  the  case  of  German  resident 
fellowships  (see  page  17).  Twenty-nine  coun- 
tries were  represented  by  the  fellows  of  1923.  Of 
the  total  number,  213  pursued  studies  in  coun- 
tries other  than  their  own.  The  sum  spent  on 
account  of  fellowships  was  $302,838. 

The  Story  of  One  Fellowship 

Dr.  X.  had  received  a  medical  degree  from  the 
leading  university  of  his  country  and  had  had 
successful  experience  in  both  administrative  and 
teaching  positions  in  public  health  work.     After 


12  THE   ROCKEFELLER  FOUNDATION 

the  war  his  country  asked  the  International 
Health  Board  to  send  a  representative  for  con- 
ference and  counsel.  A  plan  of  co-operation  was 
worked  out  which,  among  other  things,  called 
for  several  fellowships  for  study  in  the  United 
States.  A  special  committee  of  selection  nom- 
inated Dr.  X.  for  one  of  these  fellowships.  Ap- 
proved by  the  Board's  representative,  his  ap- 
pointment was  confirmed  in  New  York. 

All  arrangements  for  Dr.  X's  journey  to  New 
York  were  made  for  him.  The  United  States 
immigration  officials,  who  had  been  notified  in 
advance,  made  his  admission  a  prompt  and 
courteous  formality.  A  representative  of  the 
Board  met  him  at  the  pier.  In  conference  with 
oflScers  of  the  Board  and  the  Adviser  for  Fellows 
a  plan  of  studies  was  outlined. 

This  program  included  practical  experience 
with  three  state  boards  of  health,  the  health  de- 
partment of  a  large  city,  several  county  health 
organizations,  and  the  United  States  Public 
Health  Service,  as  well  as  a  systematic  course  of 
study  in  the  Johns  Hopkins  School  of  Hygiene 
and  PubHc  Health.  Dr.  X.  also  had  an  oppor- 
tunity to  see  other  types  of  health  work  in  differ- 
ent parts  of  the  United  States  and  in  two  other 
countries.  During  his  period  of  study  Dr.  X. 
was  visited  at  intervals  by  the  Adviser  for 
Fellows  who  made  sure  that  all  was  going  well. 
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On  his  return  Dr.  X.  received  an  appointment 
in  the  public  health  service.  His  work  soon 
attracted  attention  and  led  to  promotion  to  a 
more  responsible  position  in  which  he  is  showing 
a  remarkable  capacity  for  promoting  the  cause 
of  public  health.  The  case  of  Dr.  X.  is  not  ex- 
ceptional. It  illustrates  clearly  the  theory  of 
the  Foundation's  fellowship  plan,  namely,  care- 
ful selection  of  promising  individuals  to  be 
specifically  trained  for  service  in  definitely  pre- 
arranged positions  in  their  own  countries. 

The  League  of  Nations  Interchange 

It  is  not  enough  that  many  young  workers 
should  get  a  part  of  their  training  in  foreign 
lands,  and  thus  feel  the  stimulus  of  contrasts  and 
of  generous  rivalry.  Older  persons,  already  in 
important  official  positions,  need  experience 
abroad,  the  chance  to  make  comparisons,  to  get 
new  ideas,  to  meet  colleagues,  to  feel  a  sense  of 
comradeship  across  national  frontiers.  It  was  a 
happy  idea  of  the  Health  Section  of  the  League  of 
Nations  to  estabHsh  what  are  termed  inter- 
changes of  health  officials,  or  international  in- 
stitutes, which  are  attended  by  representatives 
of  several  countries. 

Two  such  institutes  were  held  during  1923. 
Early  in  the  year  twenty-nine  health  officers 
from  Austria,   Belgium,    Czechoslovakia,   Den- 
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mark,  Finland,  France,  Hungary,  Italy,  Japan, 
Norway,  Poland,  Rumania,  Russia,  Sweden,  the 
United  States,  and  Yugoslavia,  assembled  in 
London.  After  a  preliminary  study  of  the  Eng- 
lish system  of  central  and  local  health  admin- 
istration, the  party  broke  up  into  small  groups 
which  proceeded  independently  to  an  intensive 
study  of  health  conditions  and  organization  in 
some  large  provincial  city,  a  county,  typical 
agricultural  and  industrial  districts,  and  a  large 
port.  After  three  weeks  in  the  provincial  areas 
and  another  week  spent  in  studying  the  special 
health  problems  of  London,  the  group  went  to 
Austria  where  a  similar  program  was  carried  out. 

The  other  session  assembled  in  the  United 
States  in  September.  Twenty-five  delegates 
represented  eighteen  countries,  including  four 
which  are  not  members  of  the  League — Ger- 
many, Mexico,  Russia,  and  the  United  States. 
After  general  sessions  in  New  York  and  Wash- 
ington the  party  was  divided  into  sections  which 
studied  health  activities  in  typical  city  and  rural 
areas  in  Virginia,  Alabama,  North  Carolina, 
Pennsylvania,  New  York,  and  Massachusetts. 
A  final  conference  of  the  European  delegates  was 
held  in  Geneva  for  a  review  and  discussion  of 
their  experience  in  the  United  States. 

The  value — ^scientific,  practical,  and  interna- 
tional— of  such  meetings  as  these  is  unquestion- 
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able.  The  by-product  in  friendliness  and  good 
will  is  by  no  means  negligible.  The  Interna- 
tional Health  Board  is  providing  the  funds  for  a 
period  of  years  to  meet  the  expenses  of  these 
interchanges. 

Ambassadors  of  Science 

Still  other  migrations  of  scientific  men  took 
place  under  the  Foundation's  auspices  during 
1923.  Twenty-four  specialists  in  medicine,  pub- 
lic health,  or  physical  science,  representing  seven 
different  nations,  visited  other  countries  than 
their  own  as  guests  of  the  Division  of  Medical 
Education,  the  China  Medical  Board,  and  the 
International  Health  Board.  These  visits  va- 
ried in  length  from  a  few  weeks  to  several 
months. 

A  commission  of  six  distinguished  Japanese 
scientists — two  professors  of  medicine,  two  of 
pathology,  one  parasitologist,  and  one  surgeon — 
made  a  tour  of  the  chief  medical  centers  of  the 
United  States.  Each  member  of  the  party  had 
been  asked  in  advance  to  indicate  the  men  and 
institutions  he  most  desired  to  see,  and  arrange- 
ments had  been  made  accordingly.  The  out- 
come was  gratifying.  American  scientific  work- 
ers gained  respect  for  the  standards  and  ideals 
of  the  Japanese,  who  in  turn  said  they  had  prof- 
ited from  observing  the  equipment,  methods,  and 
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personnel  of  institutions  in  the  United  States. 
Other  visitors  from  foreign  countries  included:  a 
health  official  from  Hungary;  another  from 
Poland;  and  two  professors  of  the  medical 
school  of  the  University  of  Hongkong,  appoint- 
ees to  new  university  chairs  which  had  been  en- 
dowed by  the  Foundation. 

From  the  United  States,  on  the  other  hand, 
the  Foundation  sent  one  pathologist  to  Brazil, 
another  to  Siam,  physicists  to  Chinese  universi- 
ties in  Nanking  and  Tientsin,  and  a  specialist  in 
science  teaching  to  the  National  Education  As- 
sociation of  China.  To  the  Peking  Union 
Medical  College  went  eight  visiting  professors: 
two  from  Johns  Hopkins  University,  two  from 
the  Harvard  Medical  School,  and  one  each  from 
Columbia  University  medical  school,  the  Rocke- 
feller Institute  for  Medical  Research,  the  Uni- 
versity of  Vienna,  and  the  Central  Institute  of 
Brain  Research  in  Amsterdam. 

Safeguarding  the  Succession  of  Scientists 

If  the  scientific  "patrimony  of  humanity"  is 
to  be  protected  and  enlarged  there  must  be  no 
break  in  the  continuity  of  investigators  and 
teachers.  The  leaders  of  today  must  train  and 
inspire  the  younger  students  who  will  take  over 
the  responsibility  for  conservation  and  progress 
in  the  future.     Because  science  is  a  world  prod- 
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uct  and  a  heritage  of  all  the  nations  an  interrup- 
tion in  the  scientific  succession  of  any  leading 
country  is  of  concern  everywhere. 

Thus  the  Foundation  made  an  emergency 
grant  for  a  three-year  period  when,  at  the  close 
of  the  war,  a  great  institute  for  research  found 
difficulty,  because  of  the  diminished  value  of  its 
endowments,  in  recruiting  young  assistants.  A 
leading  reason  for  establishing  fellowships  in 
mathematics,  physics,  chemistry,  biology,  and 
medicine,  under  the  auspices  of  the  National 
Research  Council,  was  the  fear  that  industrial 
and  professional  careers  might  draw  promising 
investigators  and  teachers  from  the  less  finan- 
cially attractive  pursuit  of  pure  science. 

The  plight  of  young  medical  scientists  in  the 
Central  European  countries  and  the  Balkans 
has  recently  become  so  critical  that  the  conti- 
nuity of  workers  has  been  seriously  threatened. 
In  Germany  especially  the  danger  of  a  break- 
down has  aroused  the  anxiety  of  the  scientific 
world.  German  medicine,  for  example,  has 
contributed  so  much  to  the  common  fund  of 
knowledge  and  technique  that  the  turning  of 
large  numbers  of  young  medical  investigators  to 
other  pursuits  would  sooner  or  later  affect  medi- 
cal progress  as  a  whole. 

The  Rockefeller  Foundation,  in  the  interest 
primarily  of  modern  medicine,  therefore  asked  a 
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committee  of  German  scientists  to  select  promis- 
ing younger  workers  who  if  they  had  no  aid 
would  be  compelled  to  turn  to  other  pursuits, 
and  to  appoint  them  to  "resident  fellowships." 
These  provide  small  stipends  together  with  sums 
for  laboratory  supplies  and  experimental  ani- 
mals. In  1923  the  committee  granted  194  of 
these  fellowships.  The  trustees  have  authorized 
the  extension  of  this  plan  to  other  countries  in 
which  similar  conditions  may  be  found. 

Emergency  Tools  of  Research  and  Teaching 

A  break  in  the  succession  of  workers  is  not  the 
only  thing  which  may  endanger  the  growth  of 
science.  Journals  and  books  which  report  what 
others  are  doing  are  essential  to  prevent  wasteful 
duplication  and  to  provide  suggestion  and  stimu- 
lus. Apparatus  and  consumable  laboratory  sup- 
plies must  be  available.  In  certain  fields  ex- 
perimental animals  of  different  kinds  are  vitally 
necessary. 

Although  the  Rockefeller  Foundation  leaves 
relief  work  in  the  ordinary  sense  to  other  agen- 
cies, the  post-war  situation  of  many  medical 
laboratories  and  libraries  in  Europe  justified  a 
policy  of  specific  emergency  aid.  Funds  were 
appropriated  for  laboratory  supplies  and  for 
literature.  Many  institutions  in  low  exchange 
countries  were  unable  to  pay  for  periodicals  and 
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books  published  in  the  United  States  and  England. 
In  Central  Europe  and  the  Balkans  there  were 
gaps  of  five  years  or  more  in  the  files  of  journals 
from  Western  Europe  and  the  United  States. 

During  1923  funds  for  laboratory  supplies  ap- 
propriated in  previous  years  to  three  Austrian, 
one  Hungarian,  and  two  Czechoslovak  medical 
schools  continued  to  be  spent.  New  sums  were 
pledged  for  institutions  in  Yugoslavia,  Poland, 
Czechoslovakia,  Rumania,  and  Bulgaria.  Med- 
ical periodicals  to  the  number  of  2,011  were  sup- 
plied to  271  medical  libraries  in  fifteen  European 
countries:  Austria,  Belgium,  Bulgaria,  Czecho- 
slovakia, Finland,  France,  Germany,  Hungary, 
Italy,  Poland,  Portugal,  Rumania,  Russia, 
Switzerland,  Yugoslavia. 

Soon  after  the  Japanese  disaster  it  was  possible 
to  send  promptly  to  Tokyo  from  the  Peking 
Union  Medical  College  not  only  a  shipment  of 
foodstuffs  and  clothing  but  certain  equipment 
and  suppHes.  Later  the  hospitality  of  the 
College  laboratories  was  offered  to  the  Japanese 
Government  which  sent  a  group  of  eight  inves- 
tigators who  are  remaining  a  number  of  months 
as  guests  of  the  College. 

Professional  Training  for  Health  Workers 

The  Rockefeller  Foundation  fixes  its  attention 
upon  permanent,  constructive  activities  in  the 
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fields  of  public  health,  medical  education,  and 
the  premedical  sciences.  Experience  clearly 
shows  that  the  fundamental  need  in  the  progress 
of  preventive  medicine  is  a  specialized  personnel 
thoroughly  grounded  in  the  underlying  sciences 
and  familiar  with  the  best  methods  of  practical 
application  and  administration.  The  idea  that 
an  ordinary  medical  education  fits  a  doctor  to  be 
a  health  ofiicer  is  a  serious  error  which  does  much- 
harm.  He  needs  additional  graduate  training 
for  what  is  recognized  as  a  special  profession. 

A  mere  enumeration  of  the  subjects  now  in- 
cluded in  the  public  health  curriculum  leaves  no 
doubt  about  the  necessity  for  specific  training: 
(1)  micro-organisms  and  various  parasites,  ani- 
mals, and  insects  which  cause  or  transmit 
diseases;  (2)  resistance  and  immunity,  including 
vaccines  and  serums;  (3)  technical  methods  of 
controlling  communicable  diseases;  (4)  sanitation, 
including  water  supplies,  sewerage,  disposal  of 
wastes,  etc.;  (S)  chemistry  and  physiology  of 
hygiene,  including  nutrition  and  diet  and  health 
habits;  (6)  mental  aspects  of  disease,  delinquency, 
and  feeblemindedness;  (7)  legal  relations  of 
sanitation  and  hygiene;  (8)  maternity  and  child 
hygiene;  (9)  collection  and  interpretation  of 
statistics  of  births,  deaths,  and  sickness;  (10) 
methods  of  organizing  and  administering  public 
health  work.     EfiPective  training  also  calls  for 
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actual  experience  under  expert  guidance  in  the 
practical  work  of  the  public  health  laboratory, 
the  bureau  of  vital  statistics,  the  health-center, 
baby  welfare  station,  the  house-to-house  service 
of  the  sanitary  inspector,  the  public  health  nurse, 
and  so  forth. 

For  a  number  of  years  many  medical  schools 
in  Great  Britain,  several  universities  in  the 
United  States,  and  a  few  schools  of  tropical 
medicine  in  Europe  and  the  Orient  gave  courses 
which  included  parts  of  the  program  which  is 
outlined  above.  But  no  institution  had  the  re- 
sources to  provide  a  well-rounded  curriculum 
with  satisfactory  equipment  and  an  adequate, 
specialized  staff.  To  meet  the  growing  demand 
for  proper  public  health  training  the  Foundation 
on  the  initiative  of  the  International  Health 
Board  has  endowed  a  School  of  Hygiene  and 
Public  Health  at  Johns  Hopkins  University,  has 
enabled  Harvard  University  to  reorganize  its 
health  courses  into  a  new  School  of  Public  Health, 
has  agreed  to  provide  land,  buildings,  and 
equipment  for  a  School  of  Hygiene  and  Tropical 
Medicine  in  London,  and  has  contributed  sub- 
stantially to  institutes  of  public  health  in  Prague 
and  Warsaw.  During  1923  in  the  development 
of  this  plan  a  half-million  was  appropriated  to 
Harvard,  an  interim  maintenance  fund  was 
voted  to  the  London  School,  and  building  ap- 
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propriations  were  made  to  the  Czechoslovak  and 
Polish  governments. 

In  addition  to  these  comprehensive  undertak- 
ings the  Board  supported  a  number  of  minor 
projects  in  the  training  of  health  officers.  An 
appropriation  was  made  for  a  special  course  for 
health  officers  in  vital  and  public  health  statistics 
under  the  auspices  of  the  Health  Section  of  the 
League  of  Nations.  Aid  to  an  institute  of 
hygiene  in  Sao  Paulo,  Brazil,  was  continued.  A 
rural  training  base  for  staff  members  and  fellows 
of  the  International  Health  Board  was  main- 
tained at  Andalusia,  Alabama.  An  intensive 
course  in  medical  zoology  was  given  at  Johns 
Hopkins  University  for  a  special  group  of  the 
Board's  representatives.  Specific  instruction  in 
diagnosis  and  immunization  for  yellow  fever  was 
arranged  at  the  Rockefeller  Institute  for  Medical 
Research  for  staff  members  who  will  be  detailed 
for  service  in  West  Africa.  A  contribution  was 
made  toward  the  continuance  of  a  significant 
experiment  by  a  state  department  of  health  in 
providing  correspondence  instruction  in  public 
health  theory  and  practice  for  officers  already  in 
service. 

The  Role  of  the  Trained  Nurse 

Created  by  the  demands  of  war,  the  trained 
nurse  became  a  necessity  in  peace.     At  the  bed- 
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side  in  home  and  hospital,  in  the  tuberculosis 
sanatorium,  in  the  dispensary,  in  the  maternity 
center,  in  the  factory  and  store,  in  the  crowded 
tenement  district,  in  the  isolated  countryside, 
the  nurse  in  her  professional  garb  has  become  a 
part  of  contemporary  life  in  the  United  States, 
in  Great  Britain,  to  some  degree  in  continental 
Europe,  and  in  other  countries.  The  type  of 
nurse,  her  social  and  professional  status,  her  edu- 
cation and  training,  her  salary,  and  her  future 
outlook  vary  widely  from  country  to  country 
with  differences  in  traditions,  social  ideals,  edu- 
cational standards,  economic  conditions,  and 
religious  influences.  In  one  place  she  may  be 
hardly  more  than  a  sHghtly  sublimated  servant; 
in  another,  intelligent,  highly  trained,  well-paid, 
socially  esteemed,  enjoying  a  professional  status; 
in  a  third,  a  devoted  and  experienced  member  of 
a  religious  order,  giving  her  life  to  the  service  of 
the  sick  and  the  unfortunate;  in  a  fourth,  well- 
trained  and  respected  but  poorly  paid  and  over- 
worked. 

The  contacts  of  allied  medical  and  hospital 
units  during  the  war,  the  European  services  of 
the  national  Red  Cross  Societies,  the  activities 
of  the  League  which  these  societies  formed,  and 
the  work  of  various  American  organizations  in 
France  have  all  emphasized  national  differences 
in  ideals  and  standards  of  nursing  service  and  of 
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nurse  training,  have  aroused  interest  and  dis- 
cussion, and  have  set  at  work  international  in- 
fluences. It  is  to  be  hoped  by  exchange  of  ideas 
and  experience  and  by  interchanges  of  personnel 
through  fellowships  and  visiting  delegates  that 
stimulus  will  be  given  to  nations  which  have 
been  slow  to  develop  nursing  services,  and  that 
useful  suggestions  will  be  made  even  to  the 
countries  which  have  regarded  themselves  as 
leaders  in  the  movement. 

The  chief  ideas  which  emerge  from  present 
discussions  of  nursing  and  nurse  training  seem  to 
be:  (1)  the  desirability  of  making  the  course  of 
training  more  consciously  educational  and  less  of 
a  routine  apprenticeship;  (2)  the  possibility  by 
this  means  of  shortening  the  course;  (3)  the  im- 
portance of  combining  so  far  as  possible  bedside 
and  public  health  training;  (4)  the  need,  for 
economic  reasons,  of  creating  a  new  type  of 
nurse's  assistant  to  serve  under  a  registered 
nurse;  (5)  the  essential  value  of  the  visiting  nurse 
as  a  member  of  the  public  health  staff;  (6)  an 
organization  of  the  visiting  nurse,  the  local  dis- 
pensary, and  the  town  hospital  as  a  partial  solu- 
tion of  the  problem  of  medical  and  health  care 
for  rural  populations;  (7)  the  recognition  that  in 
predominantly  Catholic  countries  hospital  ad- 
ministration and  to  a  large  extent  nursing  service 
will  remain  a  function  of  the  religious  orders  with 
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which  agencies  for  improving  nursing  standards 
must  co-operate;  and  (8)  that  costs  of  training 
and  salaries  of  nurses  in  a  given  country  cannot 
rise  far  beyond  a  level  fixed  by  general  economic 
conditions  and  by  rates  of  pay  in  comparable 
services. 

Lending  a  Hand  in  Nurse  Training 

The  Foundation's  interest  in  nursing  and 
nurse  training  has  found  expression  (1)  in  en- 
couragement and  financial  support  of  surveys 
and  studies  of  nursing  in  the  United  States  and 
in  twelve  foreign  countries,  (2)  in  aid  for  a  dem- 
onstration of  newer  methods  of  training,  and  (3) 
in  contributions  to  a  few  projects  which  aim  at 
improving  both  general  training  courses  and 
special  courses  for  public  health  nurses. 

Following  a  report  made  in  1922  after  a  de- 
tailed study  of  nursing  education  in  the  United 
States  by  a  special  committee  supported  by  the 
Foundation,  the  trustees  pledged  in  1923  to 
Yale  University  an  annual  contribution  for  a 
five-year  period  toward  an  experiment  and 
demonstration  in  the  education  of  nurses.  The 
essential  features  of  the  plan  are  a  more  sys- 
tematically educational  organization  of  instruc- 
tion, a  shorter  period  of  training  (twenty-eight 
months),  and  the  inclusion  of  pubHc  health  as 
an  organic  part  of  the  course. 
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During  1923  the  International  Health  Board 
contributed  to  the  nurse  training  problem  (1)  by 
continuing  to  co-operate  with  the  Health  De- 
partment of  Brazil  in  maintaining  a  general 
hospital  training  school,  a  special  course  for  pub- 
lic health  nurses,  and  a  visiting  nurse  service  in 
Rio  de  Janeiro;  (2)  by  aiding  in  France  in  pre- 
paring health  visitors,  and  in  strengthening  a 
few  centers  for  training  both  bedside  and  public 
health  nurses;  (3)  by  lending  to  the  Philippine 
Government  a  specialist  who  has  helped  in  the 
organization  of  courses  in  public  health  nursing 
and  the  improvement  of  standards;  and  (4)  by 
appropriation  to  the  State  Health  Department 
toward  an  experimental  correspondence  course 
for  public  health  nurses  in  Ohio. 

The  China  Medical  Board  continued  to  main- 
tain a  nurse  training  school  in  the  Peking  Union 
Medical  College  (see  pages  44-48)  and  to  assist 
a  number  of  hospitals  in  which  nurse  training  is 
carried  on. 

In  Europe  studies  of  nursing  education  were 
continued  until  by  the  end  of  1923  the  conditions 
in  ten  countries  had  been  observed.  The  fellow- 
ship plan  (see  page  11)  was  used  to  send  French 
and  Belgian  nurses  to  England,  a  Siamese  nurse 
to  Peking,  and  to  bring  French,  Polish,  Czecho- 
slovak, and  Philippine  nurses  to  America  for 
further  study. 
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Brazil's  Final  Bout  with  Yellow  Fever 

The  outstanding  feature  during  1923  of  the 
systematic,  concerted  attack  upon  yellow  fever 
in  which  the  International  Health  Board  of  the 
Rockefeller  Foundation  has  been  engaged  since 
1916  was  the  decision  of  the  Brazilian  Govern- 
ment to  undertake  a  definitive  campaign  to 
eliminate  the  disease  from  the  seed  beds  along 
the  northern  coast  from  Para  to  Bahia  where 
fever  still  appears  from  time  to  time.  The 
Board  warmly  welcomed  the  invitation  of  the 
Brazilian  authorities  to  have  a  part  in  this  work. 
Noguchi  of  the  Rockefeller  Institute  for  Medical 
Research,  the  discoverer  of  the  yellow  fever 
organism,  sailed  for  Brazil  in  November  to  make 
further  studies  and  was  soon  followed  by  staff 
members  with  equipment  and  suppHes. 

This  latest,  and  it  is  to  be  hoped  final,  bout 
with  yellow  fever  in  Brazil  recalls  the  brilliant 
way  in  which  the  capital  was  freed  from  yellow 
fever  under  the  leadership  of  that  distinguished 
scientist  and  able  administrator,  Oswaldo  Cruz. 
Graduated  from  the  University  of  Rio  de  Janeiro, 
for  four  years  a  student  and  investigator  at  the 
Pasteur  Institute  in  Paris,  himself  a  bacteriolo- 
gist of  distinction,  intelligent,  resourceful,  of 
compelling  personality,  an  undaunted  leader,  he 
overcame  all  obstacles  and  opposition  and  made 
Rio  de  Janeiro  as  safe  as  it  is  beautiful. 
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Oswaldo  Cruz  had  watched  with  eager  Interest 
the  progress  of  yellow  fever  control.  Finlay's 
early  (1881)  suggestion  that  the  disease  is  spread 
by  a  mosquito,  Ross's  discovery  (1897)  that 
malaria  is  transmitted  in  this  way,  the  indispu- 
table proof  by  the  United  States  Army  Com- 
mission under  Reed  in  Cuba  (1900-1901)  that 
the  fever  is  communicated  solely  by  the  bite  of 
the  female  Stegomyia  mosquito,  the  success  of 
Gorgas  in  wiping  out  yellow  fever  by  mosquito 
control  in  Havana,  in  Cuba,  and  in  the  Panama 
Canal  Zone,  convinced  the  young  Brazilian  that 
the  same  methods  could  be  successfully  applied 
in  his  own  city  of  Rio.  Appointed  Director  of 
Public  Health  and  loyally  supported  by  Presi- 
dent Alves,  he  gradually  overcame  traditional 
prejudices,  professional  opposition,  the  persist- 
ence of  antiquated  methods,  and  apprehensive 
interests  of  many  kinds,  until  the  annual  deaths 
from  yellow  fever  had  fallen  from  984  in  1902  to 
0  in  1909. 

Oswaldo  Cruz's  death  in  1917  prevented  him 
from  following  as  he  would  have  done  with  so 
much  satisfaction  the  later  success  of  the  cam- 
paigns organized  by  the  International  Health 
Board;  the  formation  of  national  yellow  fever 
commissions  In  Mexico,  Central  America,  and  in 
Northern  South  America;  Noguchl's  discovery 
of  the  causative  organism  and  his  preparation  of 
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Fig.  3. — Lunchroom  In  consolidated  rural  school  in 
Mississippi.  Underweight  and  other  evils  of  faulty 
nutrition  common  among  rural  school  children  are  being 
largely  corrected  by  the  co-operation  of  county  health 
departments  and  the  school  authorities 


Fig.  4. — Child  health  clinic  conducted  by  a  county 
health  department.  None  of  the  varied  activities  of  a 
county  health  department  are  more  effective  in  winning 
the  enthusiastic  support  of  the  rural  populations  than  the 
child  and  infant  welfare  work 
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a  vaccine  and  a  serum;  the  clearing-up  (1918- 
1919)  of  Guayaquil  in  Ecuador,  the  chief  en- 
demic center;  the  exploratory  expedition  (1920) 
to  the  West  Coast  of  Africa  to  investigate  cases 
reported  there;  the  elimination  of  the  fever  from 
Peru  (1921);  the  quick  control  of  incipient 
epidemics  in  Central  America;  and  the  active 
participation  of  the  Mexican  Government  in  the 
movement  until  by  1923  it  was  possible  to  make 
a  most  encouraging  report.  The  situation  in 
1923  may  be  summarized  as  follows:  No  cases 
reported  from  Mexico,  Central  America,  Ecua- 
dor, or  Peru;  outbreak  in  Colombia  promptly 
put  under  observation;  well-organized  control 
measures  under  way  in  Northern  Brazil  and 
workers  in  training  to  resume  study  and  observa- 
tion along  the  coasts  of  West  Africa  from  which 
cases  of  yellow  fever  have  been  reported. 

Studying  the  Behavior  of  Malaria  Mosquitoes 

Control  of  malaria  is  not  always  so  simple  as  a 
statement  of  the  essential  facts  would  make  it 
seem.  The  disease  can  be  transmitted  only  by 
certain  mosquitoes  (the  Anopheles)  which  be- 
come infective  after  having  fed  upon  the  blood  of 
a  person  who  is  suffering  from  the  disease.  By 
the  use  of  quinine  the  parasites  in  the  blood  can 
be  injured  or  killed,  so  that  there  is  nothing  for 
the  mosquito  to  transmit.     And  if  the  mosquito 
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can  be  eliminated  either  by  preventing  its  birth 
or  by  luring  or  screening  it  away,  the  dangerous 
circle  may  also  be  broken.  When  the  two  pro- 
cedures can  be  made  to  reenforce  each  other 
effective  control  is  made  more  certain.  But 
variations  in  local  conditions  of  mosquito  breed- 
ing, in  climate,  in  the  character  and  distribution 
of  populations,  in  occupations,  in  the  nature  of 
dwellings,  in  the  presence  of  domestic  animals, 
and  in  other  factors  create  rather  complicated 
problems  which  call  for  a  combination  of  meas- 
ures pecuHarly  adapted  to  each  situation. 

The  International  Health  Board  has  been  en- 
gaged in  malaria  control  work  since  1916.  Spe- 
cial attention  has  been  given  to  small  towns  and 
rural  areas.  A  large  number  of  demonstrations 
have  shown  that  under  fairly  favorable  condi- 
tions control  is  at  once  feasible  and  economical. 
But  from  the  first  the  need  of  further  facts  has 
been  recognized  and  staff  members  have  devoted 
a  good  deal  of  time  to  studies  of  various  kinds. 
During  1923  special  malaria  investigations  were 
carried  on  in  the  United  States,  Brazil,  Nicaragua, 
Palestine,  the  Philippine  Islands,  Salvador,  and 
Porto  Rico.  In  connection  with  control  meas- 
ures in  many  parts  of  the  United  States  inci- 
dental observations  of  importance  were  also 
made. 

The  chief  problems  that  were  studied  had  to 
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do  with  the  life  history  of  malaria  mosquitoes, 
e.g.,  the  relative  importance  of  marshes,  grassy 
pools,  ponds,  and  running  streams  as  breeding 
places;  the  different  varieties  of  Anopheles  and 
their  respective  roles  in  transmitting  malaria; 
the  habits  of  these  different  mosquitoes,  their 
length  of  life,  distances  of  flight,  their  food 
preferences  as  between  human  and  animal  blood, 
their  tendency  to  seek  darkened  places,  the 
possibility  that  they  may  hibernate;  and  many 
other  pertinent  questions.  Methods  of  control 
were  also  studied.  Destruction  of  larvae  by 
oiling,  by  Paris  green,  by  fish;  the  covering  of 
open  wells  and  the  installing  of  pumps;  various 
kinds  of  drainage;  the  screening  of  houses  and  the 
use  of  mosquito  bars;  the  driving  of  mosquitoes 
away  by  spraying  unscreenable  dwellings  with 
creosote;  the  placing  of  animal  barriers  (cow 
stables  or  pig-pens)  between  mosquito  breeding 
places  and  human  habitations,  were  some  of  the 
measures  with  which  various  experiments  and 
tests  were  made.  A  film  which  shows  in  detail 
the  cause,  transmission,  effects,  cure,  and  pre- 
vention of  malaria  was  prepared  during  the  year 
under  the  auspices  of  the  International  Health 
Board. 

The  Board  continued  to  participate  in  demon- 
strations of  malaria  control  in  which  local  gov- 
ernments,   state    boards    of    health,    and    the 
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United  States  Public  Health  Service  shared.  In 
1923,  the  program  included  sixty-six  county- 
wide  projects  and  eighty-two  town  demonstra- 
tions in  twelve  states.  These  demonstrations 
offered  additional  proof  that  under  ordinary 
conditions  many  communities  can  reduce  malaria 
to  an  almost  negligible  point,  at  per  capita  costs 
which  are  within  the  limits  of  local  taxation. 

"Parasites  Lost  and  Parasites  Regained" 

This  phrase,  which  reports  the  impression  of  a 
Fijian  schoolboy  after  he  had  heard  on  the  same 
day  a  talk  about  hookworms  and  an  address  on 
Milton,  describes  precisely  what  happens  unless 
proper  precautions  are  taken.  The  life  cycle  of 
the  hookworm  is  a  vicious  circle.  Eggs  hatch- 
ing in  warm,  moist  soil  become  tiny  wigglers 
which  penetrate  the  skin  of  bare  human  feet  or 
legs,  are  carried  by  the  blood  to  the  lungs  through 
which  they  make  their  way  by  the  throat  into 
the  alimentary  canal,  finally  to  attach  them- 
selves to  the  walls  of  the  small  intestine  and 
there  to  thrive  at  the  expense  of  their  host. 
Their  millions  of  eggs  pass  out  to  pollute  the  soil 
and  to  begin  another  cycle.  An  efficient  vermi- 
fuge will  dislodge  the  parasites  but  only  the 
installation  and  use  of  sanitary  latrines  will  pre- 
vent the  recurrence  of  infestation. 

Since    1910   when    the    Rockefeller    Sanitary 
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Commission  (later  merged  into  the  International 
Health  Board)  began  hookworm  work  in  the 
Southern  States,  campaigns  have  been  carried 
on  in  many  parts  of  the  tropical  and  subtropical 
zones  within  which  hookworm  disease  handicaps 
and  enfeebles  millions  every  year,  reducing 
economic  efficiency,  causing  unhappiness,  and 
increasing  mortality.  The  policy  of  the  Board 
is  to  work  only  with  governments,  which  (1) 
assume  some  part  of  the  cost  from  the  beginning, 
(2)  agree  to  undertake  the  installation  of  latrines, 
and  (3)  promise  to  take  over  the  entire  responsi- 
bility for  the  project  at  the  end  of  a  given  period. 
The  usual  plan  of  campaign  includes  (1)  an  in- 
fection survey,  (2)  an  intensive  demonstration 
of  treatment,  together  with  (3)  the  education  of 
the  public  in  the  cure  and  prevention  of  the 
disease,  (4)  installing  of  latrines,  and  (5)  resur- 
veys  at  intervals  to  measure  the  degree  of  con- 
trol which  has  been  secured. 

During  1923  the  Board  carried  on  hookworm 
work  in  Jamaica,  Leeward  Islands,  Saint  Lucia, 
Trinidad,  Porto  Rico,  Costa  Rica,  Guatemala, 
Honduras,  Nicaragua,  Panama,  Salvador,  Co- 
lombia, Dutch  Guiana,  Brazil,  AustraHa,  Fiji^ 
Siam,  Ceylon,  India,  and  Mauritius.  Resurveys 
were  made  in  a  few  Southern  States  where  hook- 
worm control  as  such  has  been  merged  in  the 
programs  of  county  health  units,  as  is  also  the 
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case  in  one  or  two  states  of  Brazil.  An  invita- 
tion to  co-operate  with  the  Government  of  Mex- 
ico was  accepted. 

Simple  as  hookworm  control  appears,  there  is 
much  still  to  be  learned  about  the  nature  of  the 
disease  and  methods  of  dealing  with  it.  A 
special  study  of  hookworm  infestation  in  China 
by  a  parasitologist  of  the  Johns  Hopkins  School 
of  Hygiene  and  Public  Health  was  financed  by 
the  Board.  Staff  members  in  all  parts  of  the 
world  made  useful  observations  on  the  effects  of 
a  new  vermifuge  on  the  simplification  of  treat- 
ments, on  the  wearing  of  shoes  as  a  protection, 
and  on  reported  hookworm  in  pigs.  One  doctor 
found  the  Australian  aborigines  eager  to  take 
treatments  in  return  for  a  gift  of  tobacco.  The 
Board's  film,  "Unhooking  the  Hookworm,"  con- 
tinued to  prove  useful  in  instructing  the  public. 

Rural  Health  and  Happiness 

Hookworm  disease  and  to  a  considerable  ex- 
tent malaria  and  typhoid  fever  are  rural  prob- 
lems. Attempts  to  control  these  maladies  have 
disclosed  seriously  backward  health  conditions 
in  the  American  countryside.  Typhoid  is  too 
often  spread  by  flies,  polluted  wells,  insanitary 
dairies,  and  undiscovered  "carriers."  Other 
communicable  diseases  are  disseminated  through 
the  schools.     The  sanitation  of  farmhouses  and 
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premises  is  defective.  Examinations  of  rural 
school  children  frequently  reveal  more  uncor- 
rected physical  defects  than  are  found  among 
town  and  city  pupils.  Maternity  care  and  in- 
fant hygiene  are  sadly  neglected.  Popular  knowl- 
edge about  community  health  and  about  per- 
sonal hygiene,  i.e.,  food,  ventilation,  and  exercise, 
is  meager  and  misleading.  While  the  general 
death-rate  for  the  United  States  has  steadily 
fallen,  the  decline  has  been  relatively  greater  for 
urban  than  for  rural  populations.  This  state  of 
things  is  not  due  to  causes  inherent  in  rural  life 
but  to  a  failure  to  extend  to  the  open  country 
the  kind  of  sanitary  and  health  services  which 
have  been  developed  in  towns  and  cities. 

The  International  Health  Board  has  from  the 
beginning  of  its  work  had  as  one  aim  the  merging 
of  specific  hookworm  measures  into  general 
health  organizations  with  the  county  as  the  unit. 
This  object  was  realized  first  in  the  South. 
Later  the  system  spread  to  other  parts  of  the 
country  until  in  1923,  230  counties  in  twenty- 
eight  states  maintained  full-time  health  staffs. 
Toward  the  budgets  of  173  of  these  counties  the 
Board  contributed.  Such  aid  was  in  no  sense 
designed  permanently  to  take  the  place  of  public 
funds,  but  merely  to  help  state  and  local  authori- 
ties to  prove  to  communities  the  value,  feasibil- 
ity,  and  eventual   economy  of  modern   public 
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health  work.  Similar  aid  was  given  for  a  lim- 
ited number  of  rural  units  in  New  Brunswick 
(Canada),  Brazil,  and  Czechoslovakia. 

The  average  county  health  program  includes: 
inoculation  against  typhoid,  smallpox,  and  diph- 
theria; building  of  sanitary,  fly-proof  latrines; 
medical  inspection  of  school  children,  with  den- 
tal and  tonsil  clinics;  maternity  care  and  infant 
welfare;  control  of  communicable  diseases  gen- 
erally, including  special  attention  to  tuberculosis; 
and  education  of  the  community  in  public  and 
personal  hygiene.  The  typical  full-time  staff 
comprises  a  health  oflicer,  a  sanitary  inspector, 
one  or  more  visiting  nurses,  and  an  office  clerk. 
Motor  transportation  is  provided.  The  average 
total  annual  cost  of  such  a  health  service  in  the 
counties  with  which  the  Board  is  co-operating  is 
310,000. 

The  Doctor  and  Public  Health 

There  are  certain  small  nations  which  have 
low  death-rates  although  there  seems  to  be  little 
done  in  the  way  of  public  health  work  as  such. 
The  low  mortality  is  credited  in  part  to  favorable 
conditions  of  climate,  food,  and  outdoor  life,  but 
it  is  said  to  be  largely  due  to  the  influence  of  a 
well-trained  and  efficient  medical  profession 
which  has  the  confidence  of  a  public  intelligent 
enough   to   choose   and   trust  expert  guidance. 
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Hence  sanitation,  quarantine,  inoculation,  and 
hygienic  living  become  a  part  of  daily  routine 
and  are  fixed  in  the  official  machinery,  social 
customs,  and  personal  habits  of  the  people.  In 
all  this  the  physicians,  esteemed  and  trusted, 
play  a  leading  part. 

In  all  lands  doctors  are  an  essential  part  of  the 
public  health  movement.  They  report  births, 
causes  of  death,  and  cases  of  communicable 
disease.  Upon  them  depends  the  introduction 
of  new  resources  of  diagnosis  and  treatment; 
for  good  or  ill  they  educate  their  patients;  they 
influence  public  opinion  for  or  against  preventive 
policies.  No  health  service  can  prosper  per- 
manently unless  it  can  command  the  loyal  sup- 
port of  competent,  local  practicing  physicians. 
The  presence  of  physicians,  poorly  trained  or 
with  no  interest  in  preventive  medicine,  or  of 
representatives  of  various  occult,  empirical,  or 
fraudulent  cults  is  a  serious  handicap  to  sane 
and  effective  sanitation  and  hygiene  in  a  city, 
town,  or  countryside. 

It  follows  that  medical  education  plays  an 
essential  part  in  the  leadership  and  success  of 
public  health  work.  The  Rockefeller  Founda- 
tion is  concerned,  therefore,  in  aiding  influential 
medical  schools  in  many  parts  of  the  world  to 
improve  their  facilities,  to  strengthen  their 
teaching  staffs,  to  perfect  their  methods,  to  main- 
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tain  high  standards,  and  gradually,  in  the  words 
of  a  distinguished  British  medical  authority,  to 
"permeate  the  curriculum  with  the  preventive 
idea."  With  respect  to  the  last  suggestion  the 
International  Health  Board  is  supporting  in  a 
leading  American  medical  school  a  plan  which 
aims  at  getting  every  teacher  to  emphasize  the 
preventive  and  community  aspects  of  every 
topic  with  which  he  deals  in  his  regular  courses. 

Medical  Education  Around  the  World 

During  1923  the  Division  of  Medical  Educa- 
tion continued  to  gather  facts  about  the  medical 
schools  numbering  approximately  450  which  are 
to  be  found  in  seventy-four  countries  of  the 
world.  Much  of  the  material  was  secured  by 
post,  but  a  good  deal  was  brought  home  by 
representatives  who  personally  visited  schools 
in  Austria,  Czechoslovakia,  Germany,  Hungary, 
Poland,  Turkey,  Hongkong,  the  Straits  Settle- 
ments, Siam,  Canada,  England,  Scotland,  Wales, 
the  Netherlands,  Yugoslavia,  Rumania,  Bul- 
garia, Mexico,  and  Colombia.  The  data  col- 
lected have  to  do  with  buildings,  equipment, 
curriculum,  staff,  annual  budget,  and  other 
significant  points. 

The  returns  so  far  received  reveal  a  world- 
wide distribution  of  certain  national  influences. 
Thus  British  ideas  and  methods  give  character 
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in  varying  degrees  to  medical  schools  throughout 
the  Empire,  from  Canada  to  the  Cape  and  from 
Halifax  through  Hongkong  to  Bombay.  The 
French  or  Latin  tradition  predominates  in 
Southern  and  Western  Europe,  in  Algeria  and 
Syria,  in  Central  and  South  America,  and  in 
Indo-China.  German  medicine  is  found  to  be 
fundamental  in  Central  and  Northern  Europe 
and  in  Japan.  In  addition  to  these  variations 
due  to  historical  causes,  the  medical  schools  of 
the  world  display  wide  differences  in  resources, 
personnel,  standards,  and  aims,  due  to  varying 
racial,  economic,  governmental,  and  social  con- 
ditions. 

International  co-operation  between  medical 
centers  the  world  over  is  tending  to  make  these 
differences  less  pronounced.  One  aim  of  the 
Foundation  is  to  facilitate  the  contacts  and  inter- 
communications by  which  this  international 
exchange  of  ideas  is  accomplished.  By  aiding 
schools  to  send  official  representatives  abroad, 
by  inviting  commissions  from  one  country  to 
visit  another  (see  page  15),  and  by  stimulating 
an  international  exchange  of  professors,  it  is 
hoped  that  gradually  fruitful  interchanges  and 
progressive  adaptations  will  take  place. 

As  a  contribution  to  this  end  the  Division  of 
Medical  Education  has  had  in  preparation  dur- 
ing 1923  a  series  of  bulletins  in  which  well-known 
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professors  In  different  medical  schools  in  several 
countries  will  describe  recent  developments  of 
buildings,  equipment,  and  teaching  methods  in 
their  respective  departments.  These  will  be 
sent  to  medical  schools  throughout  the  world. 
For  example,  a  series  of  papers  will  deal  with  new 
or  projected  anatomical  laboratories.  In  this 
service  the  Foundation  seeks  merely  to  serve  as 
a  means  of  disseminating  promptly  and  accu- 
rately reports  of  new  ideas  and  methods  which 
have  been  found  especially  useful  and  effective 
in  different  medical  schools  of  the  world. 

Since  the  Foundation  began  to  have  a  part  in 
medical  education  it  has  aided  in  varying  degrees 
117  medical  schools  in  thirty-one  different  coun- 
tries. The  policy  has  been:  (1)  to  help  for  the 
most  part  only  such  medical  centers  as  are  likely 
to  make  significant  experiments,  demonstrate 
progressive  methods,  and  set  standards  which 
will  have  a  wide  influence;  (2)  to  contribute  only 
a  part  of  the  funds  needed  for  a  given  project, 
with  the  understanding  that  the  remainder  will 
be  provided  from  other  sources;  (3)  to  assume 
no  responsibility  for  administration  or  super- 
vision of  institutions  to  which  gifts  have  been 
made;  but  simply  (4)  to  help  faculties  and  trus- 
tees to  hasten  the  realization  of  plans  which  they 
have  worked  out  and  in  which  they  have  genuine 
faith.     Furthermore,    (5)   no  assistance  is  ever 
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given  to  a  medical  school  until  after  a  represen- 
tative of  the  Division  of  Medical  Education  has 
visited  it  and  conferred  personally  with  its 
teachers  and  administrators. 

The  kind  of  aid  which  the  Foundation  gives 
varies  with  the  special  circumstances  of  each 
situation.  Here  a  contribution  to  a  laboratory- 
may  seem  most  useful;  there  an  addition  to  gen- 
eral endowment  may  be  indicated;  in  a  third 
case  equipment  and  permanent  income  for  a 
particular  department  may  be  deemed  impor- 
tant to  round  out  an  otherwise  well-balanced  in- 
stitution. Again,  aid  to  premedical  education 
may  appear  to  be  the  first  needed  step;  or  for 
still  another  school  traveling  fellowships  for 
teachers  and  a  few  visiting  professorships  may 
be  desirable. 

In  accord  with  the  policy  which  has  just  been 
described,  offers  were  made  to  certain  medical 
schools  in  the  British  Isles,  contingent  upon  im- 
provements or  reorganization  contemplated  by 
their  authorities.  The  medical  education  pro- 
gram of  1923  also  included  a  gift  of  3500,000  to 
the  University  of  Alberta  (Canada)  toward  the 
endowment  of  its  clinical  teaching,  a  pledge  of 
3250,000  toward  a  total  of  a  million  dollars  for 
laboratories  of  anatomy  and  physiological  chem- 
istry at  the  University  of  Pennsylvania,  and  an 
authorization  for  the  Director  of  the  Division 
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of  Medical  Education  to  confer  with  the  authori- 
ties of  the  King  Edward  VII  Medical  School  of 
Singapore  with  a  view  to  considering  some  form 
of  co-operation  with  that  institution. 

A  Medical  Center  in  the  Orient 

The  visitor  to  Peking  today  who  has  had  no 
warning  in  advance  is  surprised  to  find  on  the 
site  of  what  was  once  the  palace  of  a  Chinese 
prince,  a  group  of  beautiful  buildings  which 
make  a  somewhat  puzzling  impression.  At  first 
glance  they  seem  to  be  of  classic  Chinese  archi- 
tecture. The  curved  roofs  of  glazed  tiles,  the 
elaborately  decorated  eaves,  the  formal  courts, 
the  white  marble  steps  and  balustrades,  the  main 
gate  guarded  by  archaic  lions — ^all  seem  charac- 
teristically Chinese.  But  on  closer  examination 
other  features  are  noted.  The  buildings  are  of 
brick,  two,  three,  or  even  four  stories  high.  The 
windows  are  large  and  glazed.  Yonder  rises  a 
tall  chimney  evidently  belonging  to  a  power- 
house. Half  hidden  at  one  side  one  recognizes 
the  storage  tank  of  a  gas-plant.  Here  evidently 
is  an  institution  of  the  West  which  has  assumed 
some  outer  aspects  of  the  East.  It  is  the  Peking 
Union  Medical  College,  built,  equipped,  and 
maintained  with  funds  supplied  by  the  Rocke- 
feller Foundation  through  the  China  Medical 
Board. 
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In  these  laboratories,  classrooms,  and  hospital 
pavilions  teaching  and  research  are  being  carried 
on  in  the  modern  scientific  spirit,  by  well-trained 
men  and  women  from  many  parts  of  the  world. 
The  seventy-eight  members  of  the  medical  school 
and  hospital  staff's  who  hold  medical  degrees 
represent  thirty-eight  medical  colleges  of  eleven 
different  countries.  In  increasing  numbers  Chi- 
nese scientists  and  doctors  are  being  welcomed 
as  members  of  the  faculty  and  advanced  to 
positions  of  responsibility.  In  a  premedical 
course  students  are  being  prepared  to  enter  the 
regular  undergraduate  medical  school.  A  school 
of  nursing  is  a  part  of  the  plan.  Graduate 
students,  Chinese  physicians,  and  medical  mis- 
sionaries on  furlough  from  their  stations,  are 
pursuing  special  studies  or  serving  as  voluntary 
assistants.  From  time  to  time  brief  intensive 
courses  are  organized  in  medicine,  surgery,  the 
clinical  specialties,  the  fundamental  laboratory 
sciences,  and  roentgenology  for  groups  of  doc- 
tors who  wish  to  keep  abreast  of  recent  progress. 
Visiting  professors  from  America  and  Europe 
(see  page  16)  have  a  share  in  these  courses  as  well 
as  in  other  teaching,  and  bring  to  the  institution 
the  stimulus  of  their  ability,  experience,  person- 
ality, and  prestige.  In  October,  1923,  the  total 
number  of  registered  students  was  176,  dis- 
tributed as  follows:  medical  school  53,  premedi- 
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cal  school  60,  nurses'  training  school  16,  grad- 
uate students  47.  This  enrollment  represented 
69  preparatory  schools  in  China  and  6  in  foreign 
countries.  The  last  group  will  increase  greatly 
during  the  teaching  year.  In  the  year  July  1, 
1922,  to  June  30,  1923,  the  number  of  graduate 
students  was  131. 

The  main  scientific  and  professional  aims  of 
the  College  are:  (1)  to  provide  an  undergraduate 
medical  training  of  high  standard,  (2)  to  afford 
facilities  to  physicians  for  graduate  work,  (3)  to 
give  special  preparation  to  prospective  medical 
teachers  and  investigators,  (4)  to  oifer  oppor- 
tunities to  staff  members  and  advanced  students 
for  research,  especially  with  respect  to  diseases 
of  the  Orient,  and  (5)  in  various  ways  to  increase 
popular  knowledge  of  the  methods  and  meaning 
of  modern  medicine.  The  College  is  a  develop- 
ment of  an  institution  founded  under  missionary 
auspices.  It  seeks  to  perpetuate  ideals  of  high 
character  and  loyal  service  and  to  work  in  sym- 
pathetic relations  with  the  missionary  movement 
and  with  the  Chinese  themselves. 

In  spite  of  the  heavy  burden  thrown  upon  the 
faculty  by  the  organization  and  administration 
of  a  new  institution,  a  gratifying  amount  of 
significant  investigation  has  been  done.  The 
scientific  papers  by  members  of  the  staff,  col- 
lected by  the  College  and  issued  in  an  annual 
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volume,  have  won  recognition  for  the  institution 
as  an  important  center  of  medical  progress. 
Among  a  number  of  investigations  reported  upon 
during  1923,  a  study  of  kala-azar  deserves  men- 
tion for  the  thoroughness  of  the  work  and  the 
value  of  the  results. 

Obviously  a  modern  medical  school  cannot 
prosper  in  isolation.  Normally  it  must  have 
close  relations  with  the  educational  system;  it 
must  command  the  confidence  of  the  medical 
profession  and  must  win  the  support  of  public 
opinion.  In  China  peculiar  conditions  must  be 
met.  The  national  system  of  education  is  in 
process  of  development.  Secondary  and  higher 
education  has  hitherto  been  provided  to  a  large 
extent  by  schools  and  colleges  under  foreign  con- 
trol. The  number  of  well-trained  Chinese  doc- 
tors is  small.  Full  appreciation  of  Western 
medicine  is  confined  to  a  relatively  few  educated 
Chinese.  The  China  Medical  Board  has,  there- 
fore, aided  medical  schools,  contributed  to  hos- 
pitals as  centers  of  training  for  doctors  and 
nurses  and  as  a  means  of  education  for  the  pub- 
lic, has  co-operated  in  premedical  education,  and 
has  granted  fellowships  for  study  both  in  China 
and  in  foreign  countries.  In  1923  contributions 
were  made  toward  a  women's  department  in  the 
medical  school  of  Shantung  Christian  Univer- 
sity, maintenance  funds  were  continued  to  that 
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institution  and  to  premedical  work  and  nurse 
training  at  the  Hunan- Yale  medical  school  at 
Changsha,  a  gift  was  made  to  Canton  Christian 
College  for  a  science  laboratory,  and  pledges 
were  fulfilled  by  continuing  appropriations  to 
twenty-five  hospitals.  A  number  of  smaller 
items  of  aid  and  service  in  China  are  reported  in 
the  following  section. 

Consultation  and  Field  Service 

Expert  counsel  is  often  more  needed  than 
large  sums  of  money.  In  many  cases  the  lending 
of  a  trained  specialist  to  a  government  depart- 
ment or  an  institution  may  insure  the  efficient 
use  of  funds  that  are  already  at  hand.  Again,  a 
sanitarian  or  a  medical  authority  may  help  a 
ministry  of  health  or  a  medical  school  to  dem- 
onstrate the  feasibility  of  an  innovation  for  which 
support  will  be  forthcoming. 

Thus  during  1923  the  International  Health 
Board,  in  addition  to  services  already  mentioned, 
lent  one  adviser  in  industrial  hygiene  and  an- 
other in  sanitary  engineering  to  the  Health  De- 
partment of  the  Commonwealth  of  Australia, 
gave  advice  and  aid  in  developing  public  health 
laboratory  service  in  seven  American  states  and 
in  five  Central  American  countries,  and  stimu- 
lated the  growth  of  sanitary  engineering  divi- 
sions in  three  states,  of  an  epidemiological  divi- 
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sion  in  another,  and  of  a  bureau  of  vital  statistics 
in  still  another.  The  General  Director  during 
tours  in  the  United  States  and  Europe  and  mem- 
bers of  his  staff  in  many  countries  to  which  they 
were  assigned  put  their  knowledge  and  experi- 
ence at  the  service  of  government  officials  and  of 
others  concerned  with  various  phases  of  public 
health  work. 

The  China  Medical  Board  besides  lending 
consultants  in  premedical  education  maintained 
in  Peking  an  architectural  service  which  was 
able  to  assist  Chinese,  Siamese,  and  mission  hos- 
pitals and  educational  institutions  in  planning 
buildings  wisely  and  economically  and  helped 
seven  hospitals  to  select  and  instal  X-ray  equip- 
ment which  was  appropriate  and  serviceable 
under  the  existing  conditions.  Aid  for  the 
translation  of  Western  medical  books  into  the 
Chinese  language  was  continued  and  a  pledge 
was  made  toward  the  establishment  of  a  biologi- 
cal supply  bureau  which  will  gather  laboratory 
material  for  use  in  biology  courses  and  distribute 
it  to  schools  and  colleges. 

Working  with  Other  Agencies 

The  Foundation  tries  to  avoid  duplication  of 
machinery.  It  supports  a  number  of  activities 
related  to  public  health  and  medical  education 
by  making  appropriations  to  agencies  which  are 
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prepared  to  do  the  work.  There  follows  a  list  of 
these  organizations  with  a  brief  statement  about 
the  Foundation's  co-operation  with  each. 

Committee  on  Dispensary  Development  (under 
the  auspices  of  the  United  Hospital  Fund  of 
New  York  City).  Funds  supplied  for  a  program 
which  comprises:  information  service,  studies, 
and  demonstrations  on  dispensary  administra- 
tion including  an  experiment  in  self-support  for 
an  out-patient  service  at  the  Cornell  University 
Medical  College. 

National  Committee  for  Mental  Hygiene.  Con- 
tinued contribution  toward  studies  of  the  cus- 
todial care  of  the  feebleminded  and  the  insane. 

New  York  Academy  of  Medicine.  Annual 
appropriation  for  educational  work  of  the  Acad- 
emy pending  the  completion  of  its  new  building 
when  the  income  from  the  endowment  fund  of 
21,125,000  pledged  by  the  Foundation  will  be 
available. 

National  Health  Council.  A  small  contribu- 
tion toward  an  experiment  in  closer  co-operation 
between  ten  leading  voluntary  health  associa- 
tions. 

American  Medical  Association.  The  contin- 
ued assumption  of  half  the  deficit  involved  in 
the  publication  of  a  Spanish  edition  of  the 
Association's  Journal. 

Concilium    Bibliographicum.     A    gift    to    the 
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budget  of  this  Swiss  bibliographical  service  in  the 
fields  of  biology  and  the  medical  sciences  pend- 
ing a  decision  as  to  the  future  of  the  institution. 

Council  on  Health  Education  in  China.  An 
appropriation  for  the  presentation  of  modern 
medicine  as  a  career  to  students  in  colleges  and 
secondary  schools. 

National  {Chinese)  Association  for  Advance- 
ment of  Education.  Payment  of  the  salary  of  a 
Western  expert  on  science  teaching,  and  a  prom- 
ise to  contribute  toward  a  summer  institute  for 
science  teachers. 

American  Academy  in  Rome,  Committee  of  Ref- 
erence and  Counsel,  New  York  Association  for 
Improving  the  Condition  of  the  Poor.  Payments 
made  on  pledges  given  in  1914  for  a  ten-year 

period. 

Applications  for  Aid 

There  were  recorded  in  the  executive  offices 
of  the  Foundation  809  applications  for  aid  which 
did  not  fall  within  the  scope  of  policies  at  present 
governing  its  work  and  were  therefore  declined. 
In  addition,  a  large  number  of  tentative  inquiries 
were  made  of  officers  and  staff  in  the  field.  The 
Foundation  consistently  declines  to  make  gifts 
or  loans  to  individuals,  to  contribute  to  the 
building  or  maintenance  of  churches,  hospitals 
(except  in  connection  with  educational  programs), 
and  other  local  institutions,  or  to  support  cam- 
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paigns  to  Influence  public  opinion  on  social  or 
political  questions.  Of  the  809  applications  de- 
clined, 525  were  for  such  local  and  miscellaneous 
purposes,  forty-eight  were  proposals  in  the  field 
of  general  education  in  which  the  Foundation  is 
not  at  work,  and  236  were  projects  In  public 
health  and  medical  education  which  are  outside 
the  Foundation's  programs  in  those  fields.  A 
record  of  all  applications  formally  declined  Is 
kept  for  the  trustees  of  the  Foundation  and  for 
reference.  For  obvious  reasons  of  fairness  and 
courtesy,  the  names  of  applicants  and  the  details 
of  their  requests  are  not  made  public. 

Finances  for  1923 

The  accompanying  table  presents  a  summary 
of  receipts  and  expenditures  for  1923.  The 
income  accruing  from  Investments  was  nearly 
nine  millions.  Almost  all  of  this  was  required  to 
meet  the  obligations  which  came  due  during  the 
year.  Of  the  more  than  six  millions  carried  over 
from  1922  more  than  five  and  a  half  were  sub- 
ject to  call  In  fulfilment  of  outstanding  pledges. 
The  remainder  available  for  transfer  to  the  1924 
budget  and  subject  to  appropriation  for  that 
year  was  somewhat  more  than  one  million.  De- 
tails of  expenditures  for  1923  will  be  found  on 
pages  64-66.  A  still  fuller  financial  statement 
appears  in  the  Treasurer's  Report,  pages  301-365. 
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TABLE  I:  RECEIPTS  AND  DISBURSEMENTS 
IN  1923 

Receipts  Disbursements 

Balance  from  1922 ....  36,290,862    Public  Health 33,174,268 

Contribution    for   study  Medical  Education.  .  .      4,911,010 

of  hookworm 45     Miscellaneous 155,928 

Refunds    on    appropria-  Administration 189,869 

tions 21,793  

Income  during  1923  ....     8,822,879  38,431,075 

Balance 

Payable  on  1923  and 
prior      appropria- 
tions     35,602,183 
Available    for    1924 
appropriations 

31,102,321    6,704,504 

315,135,579  315,135,579 

The  Comradeship  of  Science 

Science  as  a  common  fund  to  which  all  nations 
contribute  and  from  which  each  may  freely  draw 
grows  steadily  in  volume  and  in  value.  The 
world  is  dotted  with  centers  of  research  and  with 
individuals  who  are  in  quest  of  truth.  These 
scientists  are  in  frequent  communication  through 
the  printed  page,  the  visits  of  fellow  workers, 
and  international  congresses.  One  can  trace 
the  outlines  at  least  of  a  vast  co-operation  which 
tends  more  and  more  to  ignore  national  frontiers. 
In  this  team-work  of  the  nations  the  medical 
scientists  and  the  sanitarians  have  an  inspiring 
part.  They  not  only  feel  the  thrill  of  discovery 
and  of  high  adventure  in  coping  with  the  prob- 
lems which  challenge  their  knowledge  and  skill, 
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but  they  know  the  satisfaction  of  safeguarding 
life  and  of  alleviating  suifering.  They  have  too 
a  sense  of  comradeship  in  enriching  *'the  patri- 
mony of  humanity"  and  in  attacking  a  common 
enemy.  This  spirit  not  only  hastens  the  prog- 
ress of  science;  it  offers  hope  of  more  sympathetic 
insight  and  closer  accord  in  world  relations.  By 
promoting  the  migration  of  scientists  and  ad- 
ministrators, by  helping  to  diffuse  more  rapidly 
new  ideas,  by  strengthening  world  centers  of 
teaching  and  research,  in  short  by  fostering 
medical  science  and  public  health  as  forms  of 
international  co-operation,  the  Rockefeller  Foun- 
dation seeks  to  fulfil  the  purpose  of  its  charter, 
"the  well-being  of  mankind  throughout  the 
world." 


THE  ROCKEFELLER  FOUNDATION 
Report  of  the  Secretary 


To  the  President  of  the  Rockefeller  Foundation : 
Sir: 

I  have  the  honor  to  submit  herewith  my 
report  on  the  activities  of  the  Rockefeller  Foun- 
dation for  the  period  January  1,  1923,  to  De- 
cember 31,  1923. 

Respectfully  yours, 

EDWIN  R.  EMBREE, 

Secretary. 
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SECRETARY'S  REPORT 

The  review  by  the  President  outlines  the 
policies  by  which  the  Rockefeller  Foundation  is 
being  guided  in  its  work,  sketches  its  present  pro- 
gram, and  describes  the  results  aimed  at  and 
accomplished  during  the  year  1923.  The  fol- 
lowing report  depicts  the  organization  and  the 
agencies  through  which  these  results  were 
reached,  and  outlines  the  methods  by  which  the 
programs  of  the  several  departments  were  car- 
ried out. 

Organization 

The  following  are  the  members  and  officers  of 
the  Rockefeller  Foundation  for  1924: 

MEMBERS 

John  G.  Agar  Wickliffe  Rose 

Wallace  Buttrick  Julius  Rosenwald 

John  W.  Davis  Martin  A.  Ryerson 

Simon  Flexner  Frederick  Strauss 

Raymond  B.  Fosdick  George  E.  Vincent 

Vernon  Kellogg  William  Allen  White 

John  D.  Rockefeller,  Jr.  Ray  Lyman  Wilbur 

EXECUTIVE    COMMITTEE 

George  E.  Vincent,  Chairman 
Wallace  Buttrick  Vernon  Kellogg 

Raymond  B.  Fosdick  John  G.  Agar 

Edwin  R.  Embree,  Secretary 

6i 
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OFFICERS 

John  D.  Rockefeller,  Jr.         Chairman,  Board  of  Trustees 

George  E.  Vincent  President 

Edwin  R.  Embree  Secretary 

Norma  S,  Thompson  Assistant  Secretary 

L.  G.  Myers  Treasurer 

L.  M.  Dashiell  Assistant  Treasurer 

Robert  H.  Kirk  Comptroller 

Chase  Andrews  Assistant  Comptroller 

C.  C.  Williamson  Chief  of  Information  Service 

The  Foundation  holds  regular  meetings  in 
February,  May,  and  December.  The  executive 
committee  meets  frequently  during  the  intervals 
to  execute  programs  within  general  policies 
approved  by  the  trustees.  Nineteen  meetings 
of  the  executive  committee  were  held  during 
1923. 

Departmental  Boards 

The  Foundation  accomplishes  its  work  largely 
through  departmental  organizations  that  are 
devoted  to  special  functions  and  depend  upon 
the  Foundation  for  funds.  These  with  their 
members  and  officers  are: 

INTERNATIONAL    HEALTH    BOARD 

George  E.  Vincent,  Chairman 
Wallace  Buttrick  Vernon  Kellogg 

David  L.  Edsall  T.  Mitchell  Prudden  ^ 

John  G.  FitzGerald  John  D.  Rockefeller,  Jr. 

Simon  Flexner  WicklifFe  Rose 

Raymond  B.  Fosdick  Victor  C.  Vaughan 

Edwin  O.  Jordan  William  H.  Welch 

Edwin  R.  Embree,  Secretary 
Florence  M.  Read,  Assistant  Secretary 


1  Died  April  10,  1924. 
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F.  F.  Russell,  M.D.  General  Director 

John  A.  Ferrell,  M.D.  Director  for  the  United  States 

Victor  G.  Heiser,  M.D.  Director  for  the  East 

H.  H.  Howard,  M.D.  Director  for  the  West  Indies 

Selskar  M.  Gunn  ^  Director  of  the  Paris  Office 


CHINA   MEDICAL   BOARD 
George  E.  Vincent,  Chairman 
Wallace  Buttrick  Vernon  Kellogg 

Simon  Flexner  Paul  Monroe 

Raymond  B.  Fosdick  John  R.  Mott 

Frederick  L.  Gates  Francis  W.  Peabody 

Frank  J.  Goodnow  John  D.  Rockefeller,  Jr. 

Roger  S.  Greene  Wickliffe  Rose 

William  H.  Welch 
Edwin  R.  Embree,  Secretary 
Margery  K.  Eggleston,  Assistant  Secretary 
Roger  S.  Greene  Director 

Henry  S.  Houghton  Acting  Resident  Director  in  China 

DIVISION    OF    MEDICAL    EDUCATION 

Richard  M.  Pearce,  M.D.  Director 

Alan  Gregg,  M.D.  Associate  Director 

William  S.  Carter,  M.D.  Associate  Director 

Henry  O.  Eversole,  M.D.  ^  Director  of  the  European  Office 

DIVISION    OF    STUDIES 

Edwin  R.  Embree  Director 

F.  Elisabeth  Crowell  ^  Director  in  Europe  for  the  Education 

of  Nurses  and  Health  Visitors 


Assistance  to  Other  Agencies 

In  addition  to  the  work  carried  out  through 
the  departmental  organizations  described  above, 
the  Rockefeller  Foundation  has  contributed 
during  the  year  to  the  accomplishment  of  work 
undertaken  by  other  and  unaffiliated  organiza- 
tions. 


1  Address:  22,  Rue  de  I'Elysee,  Paris. 
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Following  this  paragraph  is  a  summary  of 
payments  made  by  the  Rockefeller  Foundation 
for  all  purposes  during  the  year  1923.  This 
tabular  summary  outlines,  in  terms  of  expendi- 
tures, the  work  described  in  terms  of  aims  and 
results  in  the  President's  Review.  In  many 
instances  these  payments  involved  sums  ex- 
pended on  account  of  appropriations  made  in 
former  years.  On  the  other  hand,  they  repre- 
sent in  some  instances  but  partial  payments  on 
many  of  the  appropriations,  made  during  1923, 
which  will  provide  for  continuing  work  during 
succeeding  years.  For  a  full  statement  of  the 
finances  of  the  Foundation,  see  the  Report  of  the 
Treasurer,  pages  301  to  365. 

TABLE  2:  SUMMARY  OF  THE  EXPENDITURES 
OF  THE  ROCKEFELLER  FOUNDATION  FOR 
THE  YEAR  1923 
L    PUBLIC  HEALTH 

A.  International  Health  Board 

1.  Regular  program  in  control  of  Hookworm,  Malaria,  and 

Yellow  Fever,  and  in  County  Health  and  Laboratory 

Service 31,457,486 

2.  Tuberculosis  in  France 175,698 

3.  Fellowships  and  Public  Health  Education.  . 441,998 

4.  Administration 257,329 

B.  Studies  and  Demonstrations 

1.  Mental  Hygiene 52,153 

2.  Hospital,  Dispensary  Service,  and  Nursing 161,504 

C.  Schools  of  Public  Health 

1.  Harvard  University 618,750 

D.  Other  Public  Health  Education  and  Demonstrations 

1.  National  Health  Council 9,350 

33,174,268 
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11.    MEDICAL  EDUCATION 

A.  China  Medica'  Board 

1.  Peking  Union  Medical  College 

(a)  Buildings  and  Equipment 331,121 

(b)  Operation 980,985 

2.  Aid  to  Medical  and  Prcmedical  Schools  and  to  Hospitals  241,384 

3.  Fellowships  and  Scholarships 32,057 

4.  Administration 69,395 

B.  Canadian  Medical  Program 1,596,592 

C.  London  Medical  Center 621,472 

D.  University  of  Chicago 1,046,952 

E.  Columbia  University 8,333 

F.  Central  Europe — ^Journals  and  Apparatus 60,316 

G.  Pasteur  Institute 20,000 

H.  Fellowships  for  Medical  Scientists 84,261 

I.    American  Medical  Association  (toward  publishing  Spanish 

Edition  of  Journal) 5,586 

J.    Studies  in  Medical  Education,  Visiting  Commissions  and 

Exchange  Professors 56,862 

K.  Administration — Division  of  Medical  Education 55,694 


$4,911,010 


III.    MISCELLANEOUS 

A.  American  Academy  in  Rome  (payment  on  ten-year  pledge 

made  in  1914) 310,000 

B.  Committee  of  Reference  and  Counsel  of  the  Annual  For- 

eign Missions  Conference  of  North  America  (payment 

on  ten-year  pledge  made  in  1914) 12,500 

C.  New  York  Association  for  Improving  the  Condition  of  the 

Poor  (payment  on  ten-year  pledge  made  in  1914) 15,000 

D.  Concilium  Bibliographicum,  Zurich 20,000 

E.  National  Research  Council 

1.  Fellowships  in  Physics  and  Chemistry 83,558 

2.  Fellowships  in  the  Biological  Sciences 13,870 

F.  National  Information  Bureau  (membership  for  1923)  .  . .  1,000 


3155,928 


IV.    ADMINISTRATION 

A.  Maintenance  of  Executive  Offices  and  Treasurer's  Office.       3186,937 

B.  Furniture  and  Fixtures,  and  Books 2,932 

3189,869 
38,431,075 
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Funds  and  Property 

As  of  December  31,  1923 

PRINCIPAL  FUNDS 

General  Fund $165,204,624 

Special  Funds 

Gifts  of  Laura  S.  Rockefeller 350,000 

Gifts  of  John  D.  Rockefeller 37,000  87,000 

3165,291,624 

LANDS,  BUILDINGS,  AND  EQUIPMENT 
In  China :  Medical  School  Lands,  Buildings,  and 

Equipment 38,828,657 

In  New  York:  Furniture  and   Equipment  of 

Offices 35,159      38,863,816 


UNDISBURSED  INCOME 

General    Income  (For  offsetting  liabilities  sec 

below) 36,704,503 

Special  Income  Accounts 

Estate  Laura  S.  Rockefeller 106 

36,704,609 

UNPAID  APPROPRIATIONS  AND  PLEDGES 

Balance  due  on  appropriations  payable  in  1923 
and  prior  years 35,602,183 

Appropriations  and  pledges  which  become  effec- 
tive in  1924  and  following  years: 

1924 39,334,820 

1925 2,670,126 

1926 1,830,655 

1927 627,495 

1928 447,295 

1929 126,500 

1930 79,709    15,116,600 

320,718,783 
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INTERNATIONAL  HEALTH  BOARD 
Report  of  the  General  Director 

To  the  President  of  the  Rockefeller  Foundation: 

Sir: 

I  have  the  honor  to  submit  herewith  the  report 
of  the  International  Health  Board  for  the  period 
January  1,  1923,  to  December  31,  1923. 

Respectfully  yours, 

FREDERICK  F.  RUSSELL, 

General  Director. 
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OFFICERS  AND  MEMBERS 

George  E.  Vincent,  Chairman 

Frederick  F.  Russell/  General  Director 

Hermann  M.  Biggs^ 

Wallace  Buttrick 

David  L.  Edsall 

John  G.  FitzGerald 

Simon  Flexner 

Raymond  B.  Fosdick 

Edwin  O.  Jordan 

Vernon  Kellogg 

T.  Mitchell  Prudden^ 

John  D.  Rockefeller,  Jr. 

WicKLiFFE  Rose 

Victor  C.  Vaughan 

William  H.  Welch 


Edwin  R.  Embree,  Secretary 
Florence  M.  Read,  Assistant  Secretary 


1  See  footnote  2,  p.  73. 
•Died  June  28,  1923. 
»  Died  April  10,  1924. 
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PERSONNEL  OF  STAFFS  DURING  1923' 
ADMINISTRATIVE  STAFF 

Frederick  F.  Russell,^  M.D.,  General  Director 
John  A.  Ferrell,  M.D.,  Director  for  the  United  States 
Victor  G.  Heiser,  M.D.,  Director  for  the  East 
Hector  H.  Howard,  M.D.,  Director  for  the  West  Indies 

FIELD  STAFFS 

AUSTRALIA 

(including  Papua  and  Late  German  New  Guinea) 

W.  A.  Sawyer  Consultant  in  Public  Health  to  the 

Commonwealth  Department  of 
Health 

W.  C.  Sweet  Hookworm  control 

A.  J.  Lanza*  fcidustrial  hygiene 

F.  F.  Longley  *  Sanitary  engineering 

BRAZIL 

L.  W.  Hackett  (to  March  7)  Direction  of  work  in  Brazil 

G.  K.  Strode  (Director  of  work  in 

Brazil  from  March  8)  Hookworm  control 

N.  C.  Davis  Hookworm  control 

J.  H.  Janney,  Jr.  Organization  of  county  health  de- 
partments 

M.  F.  Boyd  Malaria  surveys  and  control 

E.  H.  Magoon*  Malaria  surveys 

Mrs.  Ethel  Parsons'  Public  health  nursing  service 

J.  H.  White  *  Yellow  fever  control 

E.  J.  ScANNELL  *  Yellow  fever  control 

G.  J.  Carr*  Yellow  fever  control 

A.  F.  Mahaffy  *  Yellow  fever  control 

H.  R.  MuLLER  *  Yellow  fever  research 


1  Personnel  employed  by  Government  in  co-operative  work  not  listed. 

2  Dr.  Russell  became  General  Director  on  March  i,  1923,  when  Mr.  Wickliffe 
Rose,  the  former  director,  became  President  of  the  General  Education  Board  and 
the  International  Education  Board. 

*  Names  are  listed  under  each  country  in  which  the  staff  members  served  for  any 
part  of  the  year. 

*  Special  Staff  Member. 

73 


74 


THE  ROCKEFELLER  FOUNDATION 


A.  M.  Walcott  ^ 
L.  C.  Smith  ^ 


Yellow  fever  control 
Yellow  fever  control 


J.  F.  DOCHERTY 


CEYLON 

Hookworm  control 


J.  B.  Grant 


CHINA 


Services  lent  to  Peking  Union  Medi- 
cal College  as  Associate  Professor 
of  Hygiene  and  Public  Health 

Public  health  surveys 


F.  A.  Miller 


COLOMBIA 


W.  M.  Monroe  (resigned) 
J.  H.  White  ^  (April  to  June) 
Henry  Hanson  ^ 
L.  H.  Dunn  ^ 


Hookworm  control 
Yellow  fever  control 
Hookworm  control 
Yellow  fever  commission 
Yellow  fever  control 
Yellow  fever  control 


W.  C.  Hausheer 
Hugo  Muench,  Jr. 


S.  M.  Lambert 


DUTCH  GUIANA 

Hookworm  control 
Hookworm  control 

FIJI 

Hookworm  control 


S.  M.  Gunn 

Miss  F.  E.  Crowell 


J.  E.  Elmendorf,  Jr. 


D.  B.  Wilson 
R.  M.  Taylor  1 


J.  F.  Kendrick 


FRANCE 

In  charge  of  Paris  Office 
Public  health  visiting 

GUATEMALA 

Hookworm  control 

Public  health  laboratory  service 

HONDURAS 

Hookworm  control 

Public  health  laboratory  service 

INDIA 

Hookworm  control 


Special  Staff  Member. 
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JAMAICA 

B.  E.  Washburn  Hookworm  control 

D.  L.  Sisco  (resigned)  Hookworm  control 

MAURITIUS 

G.  G.  Hampton  Hookworm  control 

C.  H.  Yeager  Hookworm  control 

MEXICO 

J.  H.  White  *  (January)  Yellow  fever  control 

M.  E.  Connor  Yellow  fever  control 

E.  I.  Vaughn  Yellow  fever  control 

E.  J.  ScANNELL  ^  Yellow  fcver  control 
A.  M.  Walcott  ^  Yellow  fever  control 
L.  C.  Smith  *  Yellow  fever  control 

NICARAGUA 

D.  M.  MoLLOY  Organization  of  public  health  activi- 

ties 
Hookworm  control 

F.  E.  HuLSE  ^  Malaria  control  investigations 

E.  H.  Magoon  ^  Sanitary  engineering 

E.  M.  Knights  ^  (resigned)  Public  health  laboratory  service 

PALESTINE 

P.  S.  Carley  Malaria  survey 

J.  J.  Mieldazis  *  Malaria  survey 

PANAMA 

Louis  Schapiro  Hookworm  control 

PHILIPPINE  ISLANDS 

C.  N.  Leach  Public  health  administration 

W.  D.  Tiedeman  ^  Malaria  survey 

Miss  Alice  Fitzgerald  ^  Public  health  nursing  service 

G.  R.  Lacy  ^  Assistant    to    Director,    Bureau    of 

Science 

PORTO  RICO 

R.  B,  Hill  Hookworm  control 

J.  L.  Rice  ^  (resigned)  Hookworm  control 

W.  C.  Earle  Hookworm  control 

H.  W.  Green  ^  (resigned)  Malaria  control  Investigations 

1  Special  Staff  Member. 
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Hugo  Muench,  Jr. 
C.  A.  Bailey 


ST.  KITTS 

Hookworm  survey 


SALVADOR 

Hookworm  control 


M.  E.  Barnes 
H.  R.  O'Brien 


J.  L.  Hydrick 
W.  C.  Hausheer 


W.  G.  Smillie 


SIAM 

Hookworm  control 
Hookworm  control 

TRINIDAD 

Hookworm  control 
Hookworm  control 

UNITED  STATES 
Alabama 

Director  of  training  station 


H.  W.  Nightingale  ^  (resigned)      Malaria  control 


S.  T.  Darling 
F.  W.  O'Connor  ^ 

Jas.  Wallace  ^  (resigned) 

Louis  SCHAPIRO 

A.  R.  Wingate  ^  (resigned) 


H.  A.  Johnson  ^ 
A.  D.  Tisdalei 


H.  A.  Taylor 

A.  J.  Warren 

» Special  Staff  Member. 


Georgia 

Director   of   Leesburg    station    for 

field  studies  in  malaria  control 
Field  studies  in  malaria  control 

Iowa 

Organization  of  county  health  de- 
partments 

Kansas 

Organization  of  county  health  de- 
partments 

Louisiana 

Malaria  control 

Mississippi 

Malaria  and  sanitary  survey 
Malaria  and  sanitary  survey 

North  Carolina 

Malaria  control  investigations 

Oregon 

Organization  of  county  health  de- 
partments 
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Tennessee 

F.  C.  Caldwell  Diagnostic  laboratory  service 

Texas 

A.  P.  Harrison  ^  (resigned)  Organization  of  county  health  de- 

partments 
E.  W.  Steel  ^  (resigned)  Malaria  control         « 

Virginia 

G.  C.  Payne  Epidemiological  service 
H.  P.  Carr  Epidemiological  service 

AT  HOME  OFFICE 

C.  W.  Wells  In  charge  of  fellowships 

W.  P.  Jacocks  Assistant    to    Director    for   United 

States 
P.  W.  Covington  Assistant    to   Director   for   United 

States   (headquarters,    Salt   Lake 

City) 

ON  STUDY  LEAVE 

C.  A.  Bailey 
M.  E.  Barnes 

P.  W.  Covington 

G.  G.  Hampton  (died  December  10,  1923) 

R.  B.  Hill 

J.  F.  Kendrick 

D.  M.  Molloy 
G.  C.  Payne 
F.  L.  Soper 

ON  SICK  LEAVE 

W.  T.  BuRRES  (died  December  IS,  1923) 

AT  TRAINING  STATIONS 

George  Bevier 
G.J.  Carr  I 
H.  p.  Carr 
P.  F.  Russell 
A.  F.  Mahaffy  ^ 

YELLOW  FEVER  ADVISORY  COUNCIL* 

Henry  R.  Carter,  M.D.,  Assistant  Surgeon  General,  United  States 

Public  Health  Service 
Hideyo  Noguchi,  M.D.,  Rockefeller  Institute  for  Medical  Research 
Joseph  H.  White,  M.D.^,  Assistant  Surgeon  General,  United  States 

Public  Health  Service 


» Soecial  Staff  Member. 
'Not  Staff  Members;  appointed  to  serve  in  an  advisory  capacity. 
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INTERNATIONAL  HEALTH  BOARD 

It  is  a  generally  accepted  view  that  the  care  of 
the  health  of  a  people  is  one  of  the  functions  of 
the  state,  and  that  a  government  may  be  judged 
in  part  by  what  it  does  in  sanitation,  hygiene, 
and  public  health.  Yet  there  is  a  recognized 
field  for  voluntary  effort  in  promoting  public 
health.  Official  organizations,  as  a  rule,  must 
limit  their  programs  to  those  activities  whose 
worth  is  thoroughly  established  in  the  public 
mind  and  for  which  appropriations  are  guaran- 
teed; it  is  difficult  to  obtain  official  funds  for 
pioneer  work  so  long  as  there  is  any  question  as 
to  the  value  of  the  new  project.  Voluntary 
agencies  are  not  bound  by  rigid  statutes  or 
annual  appropriations  for  limited  activities  and 
hence  have  a  flexibility  which  permits  them  to 
work  productively  in  unexplored  fields  and  to  be 
of  assistance  in  emergencies. 

I 

Function  of  the  Voluntary  Health  Agency 

Here,  therefore,  is  the  province  of  the  volun- 
tary agency:  it  can  and  should  keep  ahead  of 
official  health  practice  in  each  locality,  advancing 
steadily  to  newer  fields  as  each  of  its  demonstra- 
tions   proves    successful    and    the    constituted 

8i 
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authorities  are  ready  to  take  full  responsibility 
for  the  activity.  The  International  Health 
Board  has  been  conducted  on  such  principles, 
and  it  does  not  feel  that  any  given  demonstra- 
tion has  been  successful  unless  its  assistance 
ceases  to  be  needed  within  a  reasonable  time. 
Any  project  which  is  not  absorbed  into  the  offi- 
cial health  service  is  obviously  unsuited  to  the 
time  or  the  place. 

There  is  no  end  to  fresh  opportunities.  Each 
new  discovery  in  medicine  may  have  an  applica- 
tion in  public  health.  The  discovery  of  insulin 
makes  new  work  for  public  health  laboratories  in 
the  special  examinations  required  by  physicians 
for  their  patients  and  in  the  standardization  of 
the  purity  and  potency  of  the  drug  employed. 
Studies  of  the  function  of  the  thyroid  gland  have 
led  health  departments  into  the  field  of  goitre 
prevention.  Many  such  instances  might  be 
cited  as  an  indication  that  voluntary  organiza- 
tions will  have  for  many  years  to  come  the  same 
important  pioneering  function  that  they  have  at 
the  present  time. 

Universities,  both  state  and  private,  and 
schools  of  hygiene  and  public  health  are  in  a 
sense  voluntary  agencies.  They  not  only  furnish 
the  trained  personnel  for  the  pubHc  services,  but 
their  faculties  through  their  researches  furnish 
new  information  and,  from  time  to  time,  new 


Fig.  5. — Scenes  from  the  malaria  film  produced  by  the 


Board 


Fig.  6. — A  plantation  of  young  cinchona  trees  on  the 
slopes  of  a  volcano  in  Java.  Quinine,  which  is  the  only- 
effective  remedy  known  for  malaria,  is  derived  from  the 
bark  of  various  species  of  this  tree.  Although  quinine  was 
first  isolated  in  1820,  the  use  of  cinchona  bark,  or  "Peru- 
vian" bark,  as  a  cure  for  malaria  can  be  traced  as  far  back 
as  1638 


Fig.  7. — A  passenger  train  in  Mauritius — one  of  the 
numerous  types  of  conveyance  encountered  by  members 
of  the  Board's  field  staff  in  their  hookworm  work 
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principles  to  guide  the  man  in  the  field.  Re- 
search is  necessary  to  the  development  of  sound 
practice. 

Field  Research 

Neither  the  official  health  organization  nor  the 
university  is,  as  a  rule,  able  to  conduct  much 
research  in  the  field,  though  there  are  notable 
exceptions,  such,  for  example,  as  the  work  of 
Laveran  and  Ross  in  malaria,  of  Walter  Reed 
and  Noguchi  in  yellow  fever,  of  Biggs  and  Park 
in  tuberculosis  and  diphtheria.  But  there  is  a 
form  of  research,  perhaps  not  sufficiently  culti- 
vated in  the  past,  which  must  be  done  in  the 
field,  by  men  in  intimate  contact  with  the  people 
whose  lives  are  affected — men  who  have  the 
poise  and  judgment  that  only  drilling  in  the 
science  laboratories  can  give,  but  who  see  the 
problem  as  a  human  one  and  know  the  habits, 
the  thoughts,  and  even  the  prejudices  of  the 
people. 

In  this  form  of  research,  which  tests  in  the  field 
the  abstract  truths  of  the  university  laboratory, 
the  International  Health  Board  as  a  voluntary 
agency  can  continue  to  contribute  to  the  prog- 
ress of  public  health. 

Public  Health  Demonstrations 

It  is  a  well-recognized  fact  that  practice  in 
public  health  is  years  behind  our  knowledge. 
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There  is  not  so  much  a  lack  of  information  as  to 
the  cause  of  disease,  or  in  many  cases,  of  direct 
and  positive  means  of  prevention,  but  there  is  a 
lack  of  administrative  machinery  for  putting 
scientific  knowledge  to  work  in  an  effective 
manner  and  at  a  reasonable  cost,  within  the 
capacity  of  the  community  to  pay.  It  is  in  such 
situations  that  opportunity  is  found  for  pioneer 
demonstrations  which  show  what  public  health 
means;  what  it  promises  for  individual  welfare 
and  happiness  and  for  general  economic  better- 
ment; what  it  costs;  and  how  it  will  affect  the 
future  of  the  community. 

The  American  farmer,  like  the  agriculturist  in 
all  countries,  is  a  conservative,  slow  to  adopt  new 
ideals,  but  ready  to  back  them  to  the  limit  of  his 
power  when  he  understands  them.  It  is  this 
attitude  of  the  farmer  which  has  given  stability 
to  our  institutions.  To  reach  him  and  to  bring 
to  his  attention  the  problem  of  public  health  and 
means  for  its  solution,  we  have  at  hand  a  method 
which  has  proved  successful  in  another  field. 
The  Department  of  Agriculture  has  for  years 
followed  the  custom  of  sending  into  each  county 
a  farm  demonstrator,  who  meets  the  farmer  on 
his  own  ground  and  shows  him  from  day  to  day 
and  year  to  year  the  best  and  most  productive 
methods  of  working  his  land.  The  farmer 
learns  by  seeing  and  doing  and  is  proud  of  his 
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increasing  knowledge  and  prosperity.  Modified 
to  suit  the  purpose,  the  demonstration  system 
has  been  used  in  public  health. 

II 

Development  of  Rural  Health  Organizations 

Health  departments  in  the  United  States  de- 
veloped first  in  the  larger  centers  of  population. 
In  the  northeast  every  city  and  town  of  any  size 
has  had  for  many  years  its  municipal  depart- 
ment of  health,  but  in  the  rural  sections  little 
was  done  until  recently.  The  most  promising  of 
the  present  health  organization  projects  has  de- 
veloped in  the  rural  regions  of  the  South,  where 
the  relationship  of  the  International  Health 
Board  and  its  predecessor,  the  Rockefeller  Sani- 
tary Commission,  to  state  and  local  health  or- 
ganizations, has  been  of  longest  standing.  The 
political  unit  selected  for  this  plan  is  the  county, 
rather  than  the  town  or  the  village,  because  in 
most  instances  the  county  is  large  enough  and 
has  sufficient  resources  to  warrant  the  employ- 
ment of  a  full-time  health  oflScer  and  a  suitable 
staff.  It  was  in  1908  that  Jefferson  County, 
Kentucky,  appointed  the  first  full-time  rural 
health  officer;  North  Carolina  and  Washington 
followed  in  1911;  since  then  every  year  has  wit- 
nessed an  increasing  growth  of  the  movement. 
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At  first  it  was  believed  that  the  services  of  a  full- 
time  health  officer  alone  would  be  sufficient  for 
the  maintenance  of  a  rural  health  program,  but 
each  year's  experience  has  shown  that  there  is 
needed,  in  addition,  a  staff  of  non-medical  assis- 
tants. These  may  vary  in  number  according  to 
the  resources  of  the  people.  The  minimum  unit 
now  giving  satisfactory  service  consists  of  a 
physician  as  health  officer,  a  sanitary  inspector, 
a  public  health  nurse,  and  an  office  assistant. 
In  most  rural  communities  in  the  United  States 
such  an  organization  can  be  supported  on  a 
budget  of  310,000  per  annum.  As  the  work 
grows  and  the  community  increases  its  support, 
additional  nurses,  inspectors,  and  laboratory 
facilities  can  be  employed  without  greatly  in- 
creasing the  overhead  expenditure  or  changing 
the  plan  of  organization. 

Demonstrations  in  which  the  county  and  state 
authorities  do  not  participate  to  a  substantial 
degree  from  the  inception  of  the  project  are  not 
likely  to  be  successful;  the  county  or  state  must 
be  sufficiently  interested  to  risk  something,  to 
follow  the  plan  critically,  to  take  over  the  cost 
of  the  work  gradually  but  steadily,  and  within  a 
reasonable  period  to  assume  the  entire  burden  of 
direction  and  expense.  Fortunately  demonstra- 
tions are  not  necessary  in  every  county  but  they 
must  be  sufficiently  numerous  to  cover  the  diverse 


Fig.  8. — A  prize  poster  used  in  the  Red  Cross  health 
exhibit  held  in  Bangkok,  Siam.  The  cook  flees  in  terror 
when  an  elephant  pokes  his  inquisitive  trunk  through  the 
window.  The  legend,  in  Siamese  and  Chinese,  reads: 
"Very  much  afraid  of  an  elephant,  but  she  pays  no  atten- 
tion to  flies  and  rats,  which  are  much  more  deadly" 


Fig.  9. — Group    assembled   for    hookworm    treatment, 
India 
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Fig.  10. — A  school  "conference"  assembled  in  Panama 
for  hookworm  treatment 
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conditions  that  are  found  in  different  parts  of 
this  large  country. 

County  Health  Organization 

In  organizing  a  health  unit  in  a  county,  the 
health  officer  surveys  his  area,  determines  the 
most  pressing  problems,  and,  in  consultation 
with  the  state  health  officer  and  his  aides,  works 
out  a  program  for  their  solution.  In  every 
county  the  health  officer  finds  that  he  has  certain 
fields  of  activity,  such  as  the  education  of  his 
community  in  public  health, — his  most  impor- 
tant and  fundamental  duty, — -demonstrations 
in  sanitation,  the  provision  of  a  pure  supply  of 
water  and  milk,  medical  inspection  of  school 
children,  organization  of  maternity  and  infant 
welfare  centers,  and  the  creation  of  facilities  for 
suitable  care  of  such  diseases  as  tuberculosis, 
trachoma,  the  venereal  trio,  and  for  the  correc- 
tion of  remediable  defects  in  children.  In  the 
South  and  in  the  tropics  he  will  have  to  combat 
intestinal  parasites,  malaria,  and  dengue;  in 
some  regions  leprosy  and  yaws — -in  fact,  in  each 
area  the  disease  that  the  survey  shows  to  be  the 
most  important.  In  all  places,  he  will  have  to 
collect  statistics  and  keep  records  in  order  to 
have  a  measuring  stick  to  show  progress  or  lack 
of  it;  he  will  have  to  provide  for  laboratory 
diagnosis  and  the  study  of  special  or  new  prob- 
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lems  solvable  only  by  exact  biological  laboratory 
methods;  and  he  will  have  to  study  his  field  so 
as  to  be  prepared  to  give  advice  to  the  individual 
or  the  community. 

It  is  perhaps  too  much  to  expect  any  man  to  do 
all  these  things  and  do  them  well;  for  this  reason 
and  others  it  is  necessary  to  have  in  each  state 
or  country  a  central  or  guiding  bureau  to  give 
special  attention  to  county  health  departments 
and  to  act  as  a  clearing  house  for  their  personnel 
and  affairs.  The  director  of  such  a  bureau  may 
stimulate  the  organizations  of  new  county  units, 
secure  the  initial  appropriation  for  these  units, 
and  assist  in  the  selection  of  health  officer,  public 
health  nurses,  and  other  assistants.  He  may 
visit  the  county  at  frequent  intervals,  inspect 
the  work  and  records  of  the  unit,  and  give  advice 
and  counsel  to  the  county  health  officer.  To 
organize  three  or  four  new  county  units  each 
year,  providing  suitable  personnel,  and  at  the 
same  time  to  keep  in  touch  with  the  older  units 
is  a  large  undertaking. 

Specialists  in  the  state  health  department  may 
be  called  upon,  however,  for  aid  in  selecting 
personnel  and  outlining  programs,  and  for  coun- 
sel in  the  event  of  emergencies  and  epidemics. 
The  director  of  county  health  work  will  always 
find  available  the  services  of  such  officials  as  the 
directors  of  public  health    nursing,    laboratory 
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service,  and  public  health  education;  the  sani- 
tary engineer;  the  statistician;  the  chief  of  the 
venereal  service;  the  specialists  in  infant  welfare, 
medical  inspection  of  schools,  and  prenatal  care; 
the  consultant  in  tuberculosis  or  mental  hygiene, 
and  the  epidemiologist. 

With  the  support  of  a  good  organization,  the 
program  of  the  county  health  officer  should  go 
forward,  month  by  month,  and  year  by  year, 
until  the  service  of  the  unit  is  firmly  estab- 
lished as  one  of  the  accepted  and  indispensable 
functions  of  government. 

City  and  County  Health  Administration 

Many  health  authorities  are  of  the  opinion 
that  a  city  and  the  county  in  which  it  is  situated 
should  not  be  independent  in  health  matters,  but 
should  be  considered  as  integral  parts  of  a  single 
administrative  unit.  Disease  epidemics  are  not 
halted  by  the  corporate  limits  of  the  city.  And 
in  such  health  measures  as  the  provision  of  pure 
water  and  milk  suppHes  action  must  be  carried 
beyond  city  boundaries.  Disease  prevention 
and  the  promotion  of  better  health  may  well  be 
carried  out  for  both  city  and  county  by  one  com- 
mon organization. 

Growth  of  County  Health  Work  in  the  United  States 
At  the  end  of  the  year  1923  there  were  230 
counties  in  twenty-eight  states  of  the  United 
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States  with  full-time  health  organizations.  The 
number  grows  each  year,  and  few  counties  which 
have  given  the  system  a  trial  fail  to  continue  it 
and  to  expand  the  unit  to  meet  the  more  obvious 
needs  of  the  people.  In  Ohio  48  per  cent  of  the 
counties  now  have  full-time  organizations,  in 
Alabama  32  per  cent,  in  North  Carolina  31  per 
cent,  in  New  Mexico  27  per  cent,  in  South  Caro- 
lina 21  per  cent,  in  Georgia  11  per  cent,  and  in 
other  states  smaller  percentages. 

Counties  having  a  population  of  less  than 
twenty  thousand  can  combine  into  sanitary 
districts  and,  at  the  moderate  and  reasonable 
expenditure  of  fifty  cents  per  capita  for  the 
year,  can  support  their  own  health  organiza- 
tions. 

Rural  Health  in  Other  Lands 

The  same  tendency  toward  the  development 
of  rural  public  health  work  is  seen  in  countries 
other  than  the  United  States,  although  the  num- 
ber of  full-time  health  officers  outside  of  the 
cities  is  still  small. 

In  the  province  of  New  Brunswick,  Canada,  a 
county  health  system  is  being  established  under 
a  co-operative  two-year  plan.  Medical  inspec- 
tion of  schools,  public  health  visiting,  and  labora- 
tory and  statistical  services  have  already  been 
reorganized  under  district  medical  inspectors. 
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Fig.  12. — Mother  and  five  children  in  Brazil,  all  suffering 
from  trachoma.  This  is  one  of  the  diseases  that  will  be 
attacked  by  the  county  health  departments  which  are 
being  organized  in  Brazil  as  a  result  of  the  hookworm 
campaigns 


Fig.  13. — Group    of   rural  school  children  in  Alabama 
gathered  to  take  hookworm  treatment 


INTERNATIONAL  HEALTH  BOARD       97 

In  Brazil  organization  of  rural  health  work 
followed  closely  in  the  wake  of  the  hookworm 
campaigns  as  a  natural  outgrowth.  Only  two 
years  have  elapsed  since  the  first  full-time  unit 
was  started,  but  the  idea  has  already  found 
favor,  and  county  health  organizations  are  being 
established  in  several  states.  In  the  state  of 
Sao  Paulo  the  first  county  health  department 
was  organized  in  1922,  and  three  more  have  since 
been  added.  Five  county  health  departments 
were  in  operation  in  the  state  of  Minas  Geraes 
by  the  end  of  1923. 

The  Federal  Government  is  actively  inter- 
ested; the  rural  health  program  was  given  a 
prominent  part  in  the  last  annual  message  of  the 
President  of  the  Republic  and  in  the  message  of 
the  President  of  the  progressive  state  of  Minas 
Geraes.  The  Federal  District  has  a  health 
organization,  able  to  care  for  the  rural  as  well 
as  the  urban  region.  Federal  co-operation  in 
rural  sanitation  has  already  extended  to  sixteen 
of  the  twenty  states,  and  at  the  present  time  225 
projects  are  under  way.  The  budgets  for  1923 
approximate  8:500:0003000,  which  at  normal 
rate  of  exchange  would  be  equivalent  to  about 
two  milHon  dollars. 

In  Brazil,  in  addition  to  the  commoner  dis- 
eases, some  provision  has  to  be  made  for  the 
treatment  of  tropical  maladies  such  as  leprosy. 
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leishmaniasis,  and  Chagas'  disease.  Because  of 
the  dearth  of  physicians  in  the  rural  areas,  cura- 
tive medicine  cannot  yet  be  separated  from  pre- 
ventive, and  the  dispensary  will  be  an  important 
factor  in  public  health  work  for  an  indefinite 
period. 

A  national  public  health  association  was 
organized  during  the  year  under  the  name  of  the 
Brazilian  Society  of  Hygiene,  and  the  first  meet- 
ing was  held  in  October;  the  organization  prom- 
ises to  play  an  important  part  in  the  development 
of  sound  public  opinion  on  health  matters. 

In  Czechoslovakia  the  first  county  health 
program  was  started  at  Kvasice,  Moravia,  in 
1922,  and  its  success  led  to  the  inauguration  of  a 
secondinKladno,a  coal  mining  center  surrounded 
by  rural  districts  having  a  population  of  81,000. 
Because  of  their  proximity  to  Prague,  Kladno 
and  the  adjacent  rural  communities  are  being 
considered  as  a  teaching  center  or  field  labora- 
tory for  the  School  of  Hygiene  at  Prague. 

Ill 

Hookworm  Disease 

Further  progress  has  been  made  during  the 
year  in  our  knowledge  of  hookworm  disease. 
In  Porto  Rico  an  intensive  study  of  a  small  com- 
munity of  2,000  persons  has  shown  some  of  the 
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difficulties  of  complete  eradication.  For  medical 
or  other  reasons  it  is  never  possible  to  treat  every 
individual,  and  the  untreated  and  the  new- 
comers in  a  district,  with  their  high  rates  of  in- 
festation, keep  up  the  disease.  It  is  evident 
that  special  attention  must  be  paid  to  these 
two  groups  in  conducting  follow-up  campaigns. 
Hookworm  disease  has  always  been  severe  in 
Porto  Rico.  Worm  counts  made  in  the  district 
jail  at  Arecibo  showed  that  agricultural  laborers 
harbored  an  average  of  572  worms,  whereas 
town  dwellers  had  only  210.  For  comparison  it 
may  be  stated  that  the  agricultural  laborer  in 
Brazil  has  an  average  of  230  worms.  In  both 
countries  it  has  been  shown  that  occupation  and 
habit  as  to  shoe-wearing  greatly  influence  the 
severity  of  the  infestation,  the  farmer  and  those 
who  habitually  go  barefooted  showing  always 
the  highest  rate. 

In  Porto  Rico  A,  duodenale  in  small  numbers, 
an  average  of  four  per  person,  was  found  in  25 
per  cent  of  the  seventy-six  prisoners  examined. 

In  the  Southern  States  studies  are  in  progress 
with  reference  to  the  effect  of  different  types  of 
soil  on  the  development  of  the  larvae,  the  influ- 
ence of  the  milder  types  of  the  disease  on  the 
mental  and  physical  development  of  school  chil- 
dren, and  the  nature  of  the  apparent  relative 
immunity  of  the  negro. 
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An  extensive  series  of  investigations  into  the 
epidemiology  of  hookworm  disease  is  being  car- 
ried on  in  China.  The  studies  show  that  the 
disease  is  sharply  localized  and  that  it  is  impor- 
tant only  in  certain  places  and  where  certain 
kinds  of  agriculture  are  customary,  such  as 
cultivation  of  the  mulberry. 

Since  the  introduction  of  StoU's  simple  tech- 
nique for  egg  counts,  hookworm  surveys  have 
increased  greatly  in  value,  because  the  amount 
of  infestation  as  well  as  its  presence  can  be  deter- 
mined. In  the  past,  resurveys  have  failed  to 
show  the  full  accomplishment  of  the  original 
campaign  because  of  the  absence  of  quantitative 
information.     This  need  no  longer  be  true. 

Control  Operations  in  South  America 

The  demonstration  hookworm  campaign  in 
Brazil  which  began  seven  years  ago,  has  now 
been  virtually  completed.  Except  for  five  posts 
in  Sao  Paulo,  the  work  has  been  transferred  to 
the  states  and  counties.  Government  campaigns 
are  under  way  in  all  but  two  of  the  twenty  states 
of  the  Republic. 

In  Dutch  Guiana  work  has  been  carried  on 
with  but  one  interruption  since  the  campaign 
opened  in  1915.  In  1918,  owing  to  war  condi- 
tions, activities  were  suspended,  but  they  were 
resumed  in  1921  and  concluded  in  October,  1923, 
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when,  in  accordance  with  the  original  plan  of  co- 
operation with  the  Surinam  Government,  the 
Board's  support  was  withdrawn. 

In  Colombia  control  operations  went  forward 
during  the  year  in  spite  of  the  difficulties  of  travel. 
Treatments  were  administered  to  84,200  persons. 
The  government  appropriation  for  the  work  was 
increased  from  350,000  available  in  1923,  to 
360,000  for  1924. 


Increased  Government  Support  in  the  West  Indies 

In  Jamaica  Government  has  continued  to  de- 
velop its  health  service  and  to  maintain  and  ex- 
tend control  of  rural  sanitation.  Colonial  and 
parochial  boards  are  increasing  their  expendi- 
tures in  an  effort  to  develop  a  permanent  health 
organization.  Results  of  educational  activities 
have  been  far-reaching;  sanitary  latrines  are 
being  installed  in  rural  homes  entirely  on  the 
initiative  of  householders  in  districts  not  likely 
to  be  reached  directly  by  hookworm  campaigns. 
In  one  district  the  main  highway  passes  for 
more  than  fifty  miles  through  a  thickly  settled 
area  in  which  every  home  has  a  satisfactory 
latrine. 

The  campaign  in  Jamaica  has  again  demon- 
strated that  hookworm  control  measures,  prop- 
erly instituted  and  maintained,  are  followed  by 
reduction   in   general   morbidity,    especially   in 
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such  diseases  as  typhoid  and  dysentery.     Hospi- 
tal records  show  that  the  average  daily  number 

of  patients  treated 
at  Lionel  Town  Hos- 
pital,  after  the 
campaign  in  1919, 
decreased  from  sev- 
enty-two in  1920  to 
forty-five  for  the  first 
nine  months  of  1923. 
Typhoid  admissions 
to  Spanish  Town  Hos- 
pital following  the 
campaign  of  1920 
were  reduced  from 
seventy-three  in  that 
year  to  six  in  1923  up 
to  the  end  of  Novem- 
ber. The  number  of 
dysentery  patients  in 
the  same  institution 
fell  from  thirty  in 
1920  to  one  in  1923. 
Since  the  inaugura- 
tion of  the  hookworm 
campaign  in  Porto 
Rico  in  1921,  activities  have  been  confined  to  the 
northwestern  part  of  the  island.  Two  units  are 
in  operation  under  a  five-year  agreement,  one  for 


Fig.  14. — Reduction  in  the  average 
daily  number  of  patients  treated  in 
the  Lionel  Town  Hospital,  Jamaica. 
The  figures  show  that  the  intensive 
hookworm  campaign  diminished  the 
amount  of  sickness  from  all  diseases 
and  especially  from  typhoid  and  dys- 
entery 
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the  period  1921  to  1925,  the  other  for  the  period 
1923  to  1927;  in  addition,  two  treatment  units  are 
supported  entirely  by  Government.  The  yearly 
government  ap- 
propriation for 
hookworm  control 
has  increased  from 
330,000  in  1922  to 
?60,000  in  1923, 
exclusive  of  ad- 
ministration and 
other  overhead  ex- 
penses of  the  De- 
partment  of 
Health.  The  total 
appropriation  of 
the  Insular  De- 
partment  of 
Health  for  1923 
was  greater  than 
for  any  previous 
year,  amounting  to  over  31,300,000,  and  repre- 
senting more  than  one  tenth  of  the  total  insular 
budget.  During  1923  a  reorganization  of  the 
Department  of  Health  was  effected  and  a  Bureau 
of  Uncinariasis  created  to  direct  rural  sanitation 
and  hookworm  operations. 

In  Trinidad  intensive  campaigns  were  carried 
out  in  St.  Andrew  and  Nariva  counties,  and  a 


Fig.  15. — Reduction  in  the  number  of 
admissions  to  the  Spanish  Town  Hospital, 
Jamaica,  for  typhoid  and  dysentery,  fol- 
lowing a  sanitary  campaign  conducted 
during  the  latter  part  of  1920 


I04      THE  ROCKEFELLER  FOUNDATION 

general  public  health  program  for  the  colony- 
was  further  developed.  The  government  appro- 
priated £30,920  for  sanitation  and  drainage  dur- 
ing the  year,  and  a  force  of  nineteen  sanitary- 
inspectors  was  maintained.  The  medical  de- 
partment is  instituting  a  full  program  of  health 
work  in  two  special  areas  including  medical  in- 
spection of  school  children  and  the  usual  county- 
health  activities. 

Special  emphasis  has  been  placed  on  education, 
and  popular  knowledge  of  hookworm,  malaria, 
typhoid,  and  dysentery  has  increased.  A  series 
of  weekly  lectures  on  hookworm  disease  and  sani- 
tation was  arranged  for  school  teachers  in  the  con- 
trolled areas.  One  of  the  district  officials  con- 
structed two  full-sized  latrines,  which  were  taken 
about  on  carts  to  show  the  people  of  certain  areas 
the  type  of  building  that  should  be  installed. 

In  response  to  government  request,  arrange- 
ments have  been  concluded  for  infection  surveys 
in  the  Leeward  Islands,  Dominica,  St.  Kitts, 
Montserrat,  and  Nevis.  At  the  invitation  of 
the  President  of  Haiti,  conveyed  through  the 
United  States  High  Commissioner,  plans  have 
been  perfected  for  a  sanitary  survey  during  1924. 

Progress  in  Central  America 

The  Government  of  Panama  has  raised  its 
biennial    appropriation    for    hookworm    control 


Fig.  16. — A  group  assembled  for  hookworm  treatment 
in  a  village  in  Madras,  India.  Note  the  tom-tom  beater 
who  calls  the  crowd  together.  The  second  man  from  the 
left  is  the  headman  of  the  village 


Fig.  17. — A  group  of  prisoners  in  Mauritius.  These 
prisoners  are  examined  for  hookworm  disease,  treated,  and 
cured.  They  are  then  taught  how  to  avoid  reinfection,  so 
that  when  they  return  to  their  homes  in  various  parts  of 
the  island  they  may  become  useful  propagandists  for 
better  sanitation 


Fig.  18. — Upper  left:  An  influential  Hindu  citizen  in  the 
North  Arcot  District,  India.  This  man  was  the  first  per- 
son in  his  village  to  construct  a  latrine  as  a  result  of  the 
hookworm  campaign.  He  and  his  family  were  also  the 
first  to  take  the  hookworm  treatment.  Upper  right:  Tak- 
ing hookworm  treatment  in  New  Guinea.  Bottom:  Ad- 
ministering hookworm  treatment  in  Madras,  India 
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from  325,000  to  335,000,  and  progress  has  been 
made  on  plans  for  a  national  department  of 
health  on  broader  and  more  permanent  lines. 
Efforts  to  improve  the  public  health  education 
of  the  people  are  meeting  with  success.  Meas- 
ures for  hookworm  control  have  been  carried 
out  in  many  provinces,  and  definite  progress  in 
latrine  construction  is  apparent. 

During  1923  the  legislature  of  Costa  Rica 
enacted  a  new  sanitary  code  and  completed 
plans  for  the  establishment  of  a  department  of 
vital  statistics  and  a  diagnostic  laboratory. 

A  visit  to  the  work  in  Nicaragua  showed  that 
the  hookworm  and  malaria  demonstrations  have 
been  accepted  and  are  firmly  established.  Gov- 
ernment is  making  progress  in  enlarging  its 
Board  of  Health  and  in  establishing  an  effective 
organization  which  will  gradually  absorb  the 
hookworm  work,  public  health  laboratory,  ma- 
laria operations,  and  other  activities  in  which 
the  Board  has  participated. 

In  Honduras  the  work  has  continued  and 
broadened  in  scope.  Hookworm  control  was 
carried  out  according  to  the  usual  plan;  a  public 
health  laboratory  was  estabHshed;  and  tentative 
plans  for  a  permanent  health  organization  were 
formulated.  Government  contribution  to  the 
work,  in  the  light  of  its  resources,  has  been  Hberal. 

In    Salvador    the    enlarged    national    health 
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organization  is  now  in  charge  of  all  hookworm 
work  as  well  as  other  health  activities.  Public 
health  education,  vital  statistics,  laboratory 
diagnosis,  and  examination  of  foods  and  drugs 
are  better  cared  for  than  at  any  time  in  the  past. 
Improvements  in  the  water  supply  of  San  Sal- 
vador, the  capital,  are  under  way,  and  several 
malaria  projects  are  being  matured. 

In  Guatemala  the  rather  long  preliminary 
period  of  demonstration  seems  to  be  closing,  and 
plans  have  been  made  for  more  effective  organi- 
zation, in  which  Government  will  participate  to  a 
greater  extent  each  year. 

Co-operative  Work  in  the  Far  East 

During  the  year  resurveys  of  the  schools,  coal 
mines,  and  aborigines'  settlements  in  Australia 
showed  a  decrease  of  infestation  except  among 
the  aborigines.  The  prospects  for  reducing  soil 
pollution  are  excellent,  and  hookworm  disease 
can  be  controlled  as  a  result  of  the  educational 
campaigns  now  under  way. 

In  Siam  the  hookworm  campaign  was  trans- 
ferred during  the  year  to  a  new  division  of  the 
national  health  service,  created  for  the  purpose. 
A  most  successful  educational  campaign  was 
carried  out;  an  exhibition  of  public  health  activi- 
ties held  in  Bangkok  was  visited  by  appreciative 
thousands    during    the   week   of   its    duration. 
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With  the  improvement  in  medical  education  now 
under  way,  a  more  nearly  adequate  supply  of 
health  officials  should  be  available  in  the  future. 

Mass  treatment,  with  carbon  tetrachloride 
alone  or  combined  with  oil  of  chenopodium,  has 
nowhere  been  used  so  extensively  as  in  Fiji. 
Practically  the  entire  native  population  has  been 
reached  during  the  past  two  years — ^an  achieve- 
ment which  would  have  been  impossible  with 
any  other  system.  The  resulting  improvement 
in  the  general  health  of  the  people  is  already 
apparent  to  the  discerning  layman.  The  prob- 
lem of  soil  pollution  is  being  slowly  solved  by 
the  installation  of  sanitary  latrines.  The  work 
is  being  gradually  transferred  to  Government, 
and  it  is  expected  that  early  in  1924  the  Board 
will  be  able  to  withdraw  its  representative. 
Health  surveys  are  now  being  made  in  nearby 
islands  of  the  South  Pacific. 

In  Ceylon  work  in  the  villages  has  been  con- 
tinued with  some  attention  to  large  estates  and 
plantations.  It  is  in  such  countries,  where  prog- 
ress in  sanitation  is  naturally  slow,  that  mass 
treatment  of  the  heavily  infected  population  is 
especially  serviceable.  A  feature  of  the  work 
has  been  the  standardization  of  hookworm  treat- 
ment in  the  many  hospitals  and  dispensaries;  dur- 
ing the  year  500,000  out-patients  were  treated 
at  240  institutions  with  resulting  simplification 
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of  the  hospital  program.  A  rough  estimate  of 
expenditures  for  hookworm  work  on  the  estates 
during  1923  is  15  million  rupees.  A  good  be- 
ginning has  been  made  in  public  health  in  that 
the  emphasis  is  shifting  from  curative  to  pre- 
ventive medicine. 

In    the  Madras  Presidency,   India,   the  hook- 
worm problem  is  staggering  in  size;  many  mil- 


INFECT 


GEORGIA 


NORTH 

CAROLINA 


SOUTH 

CAROUNA 


TENNESSEE 


19U-1S 
1921-23 


1911-14 
192021 


191112 
1920-23 


1910-14 
1920-23 


1913-15 
1921 


191113 
1921 


191113 
1920-23 


1913-14 
1921 


1912-13 
1922 


191113 
1921-23 


191314 
1921 


7MML 


Fig.  19. — Average  rates  of  infection  among  school  children  in  Southern 
States  at  time  of  original  hookworm  surveys,  compared  with  the  present 
rates  as  shown  by  resurveys  conducted  in  1920,  1921,  and  1923 

lions  are  infected  in  this  one  province,  and  prog- 
ress in  control  has  been  slow.  An  attempt  is 
being  made  here  as  in  Ceylon  to  establish  the 
custom  of  treating  for  hookworm  disease  the 
multitudes  who  apply  for  medical  relief  of  various 
kinds  at  the  hospitals  and  dispensaries  of  the 
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province;  some  advance  has  been  made,  although 
the  funds  so  far  available  for  the  purpose  are 
insufficient.  Demonstrations  in  the  control  of 
disease  which  have  been  given  on  some  of  the 
large  plantations  have  resulted  in  the  adoption 
of  hookworm  treatments  as  a  routine  measure. 
Pupils  of  a  large  number  of  schools  were  found  to 
be  heavily  infected  with  hookworm  disease,  and 
their  improved  condition  following  treatment  has 
created  a  favorable  reaction  to  the  hookworm 
work. 

In  Mauritius,  where  work  began  in  1922, 
some  progress  has  been  made;  presanitation  has 
been  started  in  one  area,  and  is  planned  for  a 
second ;  control  and  educational  campaigns  have 
been  carried  out  in  the  sanitated  area.  The 
local  press  has  been  helpful,  and  the  government 
has  enacted  good  sanitary  laws. 

Resurveys  in  the  United  States 

During  the  years  1910  to  1915,  hookworm 
campaigns  were  conducted  in  eleven  southern 
states — Virginia,  North  Carolina,  South  Caro- 
lina, Georgia,  Alabama,  Mississippi,  Louisiana, 
Texas,  Arkansas,  Tennessee,  Kentucky.  Special 
investigation  was  made  of  the  infection  rate 
among  rural  school  children  between  the  ages  of 
6  and  18  years,  as  it  was  early  recognized  that  in 
this   age   group   the   severest   infections   occur. 
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Specific  figures  were  obtained  for  this  group  in 
422  counties.  Infection  rates  in  the  original  sur- 
veys were  based  on  the  findings  of  microscopical 

examinations,  by  the 
plain  smear  method,  of 
fecal  specimens  from  a 
minimum  of  200  rural 
school  children  in  each 
county. 

During  the  years 
1920  to  1923,  81  of 
the  422  counties  were 
resurveyed.  In  the 
original  surveys  of 
these  counties,  89,857 
rural  school  children 
were  examined,  of 
whom  49,471  were  in- 
fected, giving  a  rate 
of  55.1  per  cent.  In 
the  1920-1923  surveys 
44,090  children  were 
examined,  of  whom 
12,236  were  infected, 
giving  a  rate  of  27.8 
per  cent,  a  reduction 
since  1910-1915  of  49.5  per  cent. 

Of  the  81  counties  above  mentioned,   16  in 
five    states — Virginia,    North    Carolina,    South 
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Fig.  20. — Reduction  in  rate  of 
hookworm  infection  among  school 
children  in  eighty-one  counties  in 
the  Southern  States  from  time  of 
original  surveys  to  the  resurveys 
made  in  1920-1923 
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Carolina,  Georgia,  and  Alabama — ^were  resur- 
veyed  during  1923.  In  the  original  survey  of 
these  16  counties  3,748  children,  of  6,331  ex- 
amined, were  infected,  giving  a  rate  of  59.2  per 
cent.  In  the  1923  surveys  2,058  were  positive 
out  of  8,598  examined,  giving  a  rate  of  23.9  per 
cent,  or  a  reduction  since  the  original  surveys  of 
59.6  per  cent. 

The  same  microscopical  technique  was  used 
in  the  resurveys  as  in  the  original  surveys,  and 
the  rates  for  each  county  were  based  on  the  ex- 
amination of  a  minimum  of  500  rural  school 
children,  6  to  18  years  old. 

The  reduction  in  rates  may  be  attributed  to 
several  factors:  (1)  Repeated  treatments  by  the 
original  campaign  dispensaries  and  by  physi- 
cians, (2)  general  impetus  given  to  sanitation  in 
the  original  campaign  through  educational  work, 
(3)  service  rendered  in  recent  years  by  physi- 
cians, health  officers,  nurses,  and  inspectors. 


IV 
Victories  over  Yellow  Fever 

Yellow  fever  was  eradicated  from  Guayaquil 
in  1919  and  from  Peru  in  1921.  No  cases  are 
known  to  have  appeared  in  Nicaragua  or  Guate- 
mala since  1921.  A  few  cases  were  reported  from 
British  Honduras  in  1921,  but  the  epidemic  was 
rapidly  and  easily  controlled.     In  Mexico,  con- 
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trol  operations  were  formally  closed  in  Novem- 
ber, 1923.  No  cases  have  been  reported  there 
since  December,  1922,  and  the  health  authorities 
of  the  republic  have  announced  that  the  disease 

has  been  stamped  out. 
The  disease  has  now 
been  eliminated  from 
the  west  coast  of 
South  America,  from 
the  republics  of  Cen- 
tral America,  and 
from  Mexico,  and  is 
no  longer  present  any- 
where on  the  North 
American  continent. 
On  the  southern  con- 
tinent there  are  but 
two  known  foci — one 

Fig.  2L-Yellow  fever  In  Mexico       j^  Colombia,  the  Other 

in  northern  Brazil — and  active  work  is  in  progress 
in  both. 

Early  in  1923  several  hundred  cases  were  re- 
ported at  Bucaramanga,  the  capital  of  the  state 
of  Santander  in  Colombia.  On  invitation  from 
the  Colombian  Government,  experts  were  sent 
by  the  Board,  the  diagnosis  of  yellow  fever 
was  confirmed,  and  control  measures  were  in- 
stituted. The  Stegomyia  index  was  rapidly 
reduced,  and  new  cases  ceased  to  appear;  none 
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Fig.  22. — ^Yellow  fever  in  retreat.   Map  of  western  hemisphere  showing 
steady  reduction  of  infected  areas 

have  been  reported  since  May,  1923.  There  is 
every  reason  to  beheve  that  the  disease  is  under 
control.  The  survey  of  adjoining  regions  has 
been  carefully  and  completely  carried  out,  and 
no  new  foci  have  been  discovered. 


Reducing  the  Yellow  Fever  Zone  in  Brazil 

In  Brazil  a  narrow  yellow  fever  zone  about 
4,500  miles  in  length  extended  in  1900  from  below 
Rio  de  Janeiro  to  Para  and  from  the  mouth  of 
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the  Amazon  river  up  to  Iquitos;  this  was  cut 
down,  by  the  work  of  Oswaldo  Cruz  and  his 
colleagues  in  Santos  and  Rio  de  Janeiro,  and  of 
Wolferstan  Thomas,  Converse,  and  Brazilian 
authorities  in  the  Amazon  valley,  to  a  coastal 

strip  of  ap- 
proximately 
1,500  miles  ex- 
tending from 
Bahia  to  Para. 
This  strip  in- 
cludes the  ex- 
treme points  at 
which  the  pres- 
ence of  yellow 
fever  has  been 
suspected  dur- 
ing the  last 
decade.    A  se- 


rious epidemic 
occurred  in 
Ceara  from 
1921  to  1923, 
among  both  foreigners  and  Brazilians.  Occa- 
sional cases  have  been  reported  from  Recife, 
the  capital  of  the  state  of  Pernambuco.  In 
Bahia  the  disease  has  been  endemic,  and  during 
1923,  a  total  of  157  cases  were  reported  with 
thirty-nine  deaths. 


Fig.  23. — ^Yellow  fever  in  the  state  of  Bahia, 
Brazil.    Cases  and  deaths  reported  during  1923 
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Fig.  24. — Yellow  fever  in  the  state  of  Bahia,  Brazil, 
deaths  from  1897  to  1923 


Cases  and 


In  May,  1923,  the  Federal  government  of 
Brazil  invited  the  Board's  co-operation  in  con- 
nection with  the  yellow  fever  program.  A  sur- 
vey was  undertaken  as  a  result  of  which  a  cam- 
paign was  launched  by  the  Brazilian  department 
of  health.  Mosquito  control  measures  were  or- 
ganized in  the  suspected  area;  posts  were  estab- 
lished in  nine  ports,  with  the  idea  of  reducing 
the  Stegomyia  index  of  these  cities  to  the  safety 
limit  and  so  cutting  off  the  infection  from  the  in- 
terior and  smaller  towns.  In  Bahia,  which  seems 
to  have  been  the  principal  endemic  focus,  no  new 
cases  have  been  reported  since  September,  1923. 

A  feature  of  the  Brazilian  campaign  has  been 
the  presence  of  Dr.  Noguchi  during  part  of  the 
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year.  He  carried  on  further  research  in  the 
etiology  of  yellow  fever,  demonstrated  the  pres- 
ence of  Leptospira  icteroides  in  Brazilian  cases, 
and  showed  again  the  value  of  the  Pfeiifer 
reaction  in  diagnosis. 

•  :^5  Yellow  Fever  Problem  in  West  Africa 

The  liberation  of  the  Americas  from  the  men- 
ace of  yellow  fever  is  a  goal  at  least  within  sight. 
On  the  other  side  of  the  Atlantic,  however,  a 
complex  and  serious  problem  invites  another 
campaign :  the  west  coast  of  Africa  from  Senegal 
to  Angola  is  under  suspicion.  A  commission 
sent  to  this  region  by  the  Board  in  1920  saw  no 
yellow  fever,  but  found  strong  indication  that 
the  infection  had  been  present  within  recent 
years.  Government  reports  from  the  Gold  Coast 
for  the  period  from  November  5,  1922,  through 
July  6,  1923,  record  26  cases  of  yellow  fever  with 
21  deaths.  The  Board  has  been  invited  to  send 
a  commission  to  report  the  feasibility  of  control 
measures,  and  it  is  planned  to  carry  out  this  pro- 
ject as  soon  as  the  personnel  is  available. 

The  possibility  of  the  introduction  of  yellow 
fever  into  the  Orient,  with  its  abundance  of 
Stegomyia,  its  tropical  climate  and  primitive 
sanitation,  and  its  millions  of  non-immunes,  has 
been  discussed  by  Sir  Patrick  Manson  and  many 
others.     In  India  and  other  places  in  the  Orient 
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quarantine  officers  are  making  preparations  so 
as  not  to  be  overwhelmed  should  the  disease 
travel  so  far.  Each  focus  eliminated  in  North 
and  South  America  and  in  West  Africa  makes 
that  danger  more  remote. 


Growth  of  State  Services 

In  the  United  States  the  Board  co-operated 
during  1923  in  health  work  of  some  character  in 
31  states:  in  county  health  work  in  22  states; 
in  county-wide  malaria  control  in  8;  in  town 
malaria  control  in  5;  in  laboratory  service  in  7; 
in  sanitary  engineering  in  3 ;  in  vital  statistics  in 
1;  in  epidemiology  in  2;  in  pubHc  health  educa- 
tion in  1;  in  a  fellowship  program  in  12.  In 
addition,  field  studies  in  malaria  control  were 
conducted  in  2  states  and  investigations  in  hook- 
worm disease  in  one  state.  Aid  was  given  to  8 
states  in  developing  20  whole-time  county  or- 
ganizations to  feature  malaria  control.  Co- 
operative programs  were  entered  upon  during  the 
year  in  4  states — Iowa,  Montana,  Minnesota, 
and  Wyoming.  In  3  of  these  whole-time  county 
units  were  organized. 

In  Australia  the  co-operative  program  is  now 
drawing  to  a  close,  and  the  Board's  participation 
will  cease  in  1924.     The  health  activities  of  the  • 
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commonwealth  are  increasing  in  scope.  New 
departments  of  sanitary  engineering  and  indus- 
trial hygiene  have  been  established. 

In  the  Philippine  Islands  the  health  service 
has  been  reorganized  in  accordance  with  a  law 
passed  at  the  last  session  of  the  legislature,  and 
provision  has  been  made  for  better  control  of 
serums  and  vaccines  used  in  the  islands.  An  in- 
vestigation into  the  prevalence  of  typhoid  fever 
in  Manila  was  completed  and  several  campaigns 
against  hookworm  disease  were  inaugurated. 

In  Czechoslovakia  there  have  been  significant 
activities  in  many  fields  of  public  health.  A 
study  of  the  venereal  disease  situation  stimu- 
lated larger  appropriations  for  work  in  this  field. 
A  survey  was  made  of  the  milk  supplies  of  Prague 
and  Brno,  and  for  the  first  time  complete  infor- 
mation was  collected  on  the  subject.  Promising 
work  was  carried  on  in  popular  health  education: 
five  traveling  health  exhibits  on  different  sub- 
jects were  circulated;  successful  work  was  done 
among  children  by  means  of  health  plays,  health 
rhymes,  and  other  devices.  A  new  building 
code  was  prepared  by  the  Ministry  of  Public 
Works,  including  considerations  of  town  plan- 
ning and  housing  inspection.  A  study  was 
made  of  population  and  depopulation,  and  an- 
other of  the  care  of  old  people  and  incurables 
throughout    the    republic.     Nutritional    studies 
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were  carried  on,  the  first  group  investigated 
being  students  of  the  Czech  University  of  Prague. 
Information  was  collected  with  regard  to  all 
water  supplies  and  sewage  disposal  plants 
throughout  the  country.  A  rural  hygiene  dem- 
onstration was  conducted  in  Kvasice  and  a  new 
demonstration  was  started  in  the  Kladno  dis- 
trict. In  addition  to  these  activities  the  Inter- 
national Classification  of  the  Causes  of  Death 
was  translated  and  special  attention  given  to 
the  question  of  revision  of  the  federal  law  regard- 
ing vital  statistics. 

VI 

Go-operation  with  the  League  of  Nations 

Co-operation  begun  last  year  with  the  Health 
Committee  of  the  League  of  Nations  has  been 
continued.  The  three-year  provision  by  the 
Board  for  interchange  of  public  health  person- 
nel made  it  possible  for  the  Health  Committee 
to  arrange  a  visit  to  England  and  Austria  during 
the  early  months  of  1923  for  twenty-nine  officers 
from  sixteen  countries.  The  third  interchange 
(the  second  during  the  year)  was  held  in  the 
United  States  and  was  participated  in  by  twenty- 
five  officials  from  eighteen  countries.  In  addi- 
tion to  these  rather  formal  programs  a  small 
group  of  malariologists  visited  Italy  during  May 
and  June,  and  individual  laboratory  specialists 
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Studied  in  Holland  and  at  the  Institute  of  Tropi- 
cal Medicine  in  London.  Plans  have  been  made 
for  four  interchanges  during  1924,  to  be  held  in 
Great  Britain,  Holland  and  Denmark,  Switzer- 
land, and  the  Far  East.  In  addition  special  pro- 
grams have  been  prepared  for  interchanges  of 
experts  in  tuberculosis  and  in  school  hygiene. 

The  first  full  year's  work  of  the  new  Division 
of  Epidemiological  Intelligence  of  the  Secretariat 
of  the  Health  Committee  has  been  successfully 
completed.  The  Division  publishes  a  monthly 
bulletin  which  includes  authoritative  data  from 
more  than  seventy  countries  in  Europe,  Asia, 
Africa,  America,  and  Australasia.  In  the  course 
of  the  development  of  this  work  it  early  became 
evident  that  the  standards  used  in  different 
countries  in  the  compilation  of  their  vital  statis- 
tics vary  widely.  In  order  to  harmonize  the 
work,  a  grant  was  made  by  the  Board  to  permit 
conferences  of  vital  statisticians  from  the  par- 
ticipating countries  and  during  the  year  the  first 
of  these  conferences  was  held  in  Geneva. 

VII 

Tuberculosis  in  France — Co-operation  with  Comite 
National 

With  the  exception  of  the  Division  of  Public 
Health  Visiting,  which  is  being  directed  by  a 
representative  of  the  Board,  all  activities  for  the 


Fig.  25. — Staff  and  students,  school  for  training  of  health 
visitors,  Strasbourg,  France.  This  is  one  of  a  number  of 
schools  for  the  training  of  public  health  nurses  in  France 
to  which  the  International  Health  Board  is  giving  assist- 
ance 


Fig.  26. — Nurses'  home,  Hospital  Salpetriere,  Paris 


Fig.  27. — Classroom,  school  for  training  health  visitors, 
Strasbourg,  France 


Fig.   28. — Demonstration   room  of  school  for  training 
health  visitors,  Strasbourg,  France 
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prevention  of  tuberculosis  in  France  that  were 
carried  out  in  co-operation  with  French  authori- 
ties have  been  transferred  to  French  auspices. 

The  work  has  been  continued  in  its  entirety 
by  the  Comite  National  de  Defense  contre  la 
Tuberculose.  Admirable  results  have  been  ac- 
complished in  a  country-wide  campaign  of  public 
health  education,  several  departments  have 
voted  sums  for  work  in  co-operation  with  the 
Comite,  the  Ministry  of  Hygiene  has  made  a 
generous  appropriation.  The  Comite  through 
its  own  organization  has  raised  approximately 
270,000  francs  from  private  sources  for  the  work 
of  tuberculosis  control. 

Public  Health  Nursing  in  France 

The  transfer  of  the  Division  for  Public  Health 
Visiting,  the  only  part  of  the  tuberculosis  work 
not  already  in  the  hands  of  the  French,  is  under 
way.  At  the  close  of  1923,  only  31  per  cent  of 
the  students  in  training  as  health  visitors  were 
receiving  scholarships  from  the  International 
Health  Board  as  compared  with  45  per  cent 
at  the  end  of  1922.  All  the  training  centers 
have  received  subventions  from  the  Ministry  of 
Hygiene,  and  certain  committees  of  the  French 
Department  have  granted  fellowships.  The 
law  passed  in  July,  1922,  giving  legal  recognition 
to  bedside  nurses  and  public  health  visitors  and 
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Standardizing  the  training  schools  in  France  has 
already  shown  its  effect  in  accelerating  the  de- 
velopment of  these  institutions.  Four  schools 
offer  training  in  both  bedside  and  public  health 
nursing.  In  Nantes  separate  schools  for  bedside 
and  public  health  nursing  are  co-operating; 
three  schools,  two  of  them  on  a  permanent  basis, 
train  health  visitors  exclusively.  In  September, 
1923,  a  school  for  nurse  training,  including  public 
health  nursing  and  child  welfare  work,  was  in- 
augurated in  Lyons  as  a  result  of  the  amalgama- 
tion of  public  health  teaching  centers  with  La 
Charite  hospital.  The  Board  aided  this  enter- 
prise by  a  subvention  of  100,000  francs.  It  also 
contributes  to  the  Secretan  Tuberculosis  Dis- 
pensary in  Paris.  One  nurse  has  been  sent  to 
the  University  of  Toronto  for  the  study  of  public 
health  nursing. 

VIII 

Public  Health  Nursing 

Nurse  Training  in  the  Philippine  Islands 

The  first  course  in  public  health  nursing  to  be 
given  in  the  Philippine  Islands  was  inaugurated 
on  August  1,  1922,  and  six  months  later  thirty 
students  were  graduated.  A  second  class  of 
sixty-nine  nurses  completed  a  similar  course  in 
December,  1923.  The  University  of  the  Philip- 
pines will  continue  the  instruction.     Four  Fill- 
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Fig.  29. — Map  showing  lack  of  trained  personnel  for 
spreading  public  health  education  in  the  Philippine  Islands. 
The  provincial  or  district  nurse,  of  the  type  which  the 
International  Health  Board  is  aiding  the  Philippine 
Health  Service  to  train,  spends  most  of  her  time  in  visiting 
the  houses  of  the  poorer  classes,  giving  the  necessary  nurs- 
ing care  and  teaching  hygiene  and  sanitation 


Fig.  30. — At  the  opening  of  the  Baguio  training  school 
for  Igorot  nurses,  Philippine  Islands.  The  so-called  moun- 
tain provinces  in  the  Island  of  Luzon,  north  of  Manila, 
have  been  practically  without  a  nursing  service.  To  meet 
this  need  a  training  school  has  now  been  organized  at  the 
Baguio  Hospital.  The  International  Health  Board  has  lent 
to  the  Philippine  Government  the  services  of  a  consultant  to 
assist  in  the  organization  of  courses  in  public  health  nursing 


Fig.  31. — ^The  first  student  nurses  in  the  Baguio  school 
for  nurses,  Philippine  Islands 
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pino  nurses  have  been  granted  fellowships  for 
study  in  the  United  States  in  administration, 
teaching,  and  public  health.  A  modern  curricu- 
lum for  training  schools  has  been  prepared. 
A  training  school  was  opened  in  April,  1923,  at 
Baguio  for  the  Igorot  region,  and  Government 
has  provided  scholarships  for  preliminary  educa- 
tion of  Moro  girls  and  boys  who  may  wish  to 
enter  the  training  school  at  Zamboanga. 

Development  of  Nursing  Service  in  Brazil 

In  Brazil  the  Board  is  co-operating  with  Gov- 
ernment in  the  development  of  a  nursing  service. 
The  National  Congress  appropriated  approxi- 
mately 3123,000  during  1923,  and  has  approved  a 
larger  budget  for  1924.  The  outstanding  feature 
of  the  past  year  was  the  opening  of  the  school  of 
nursing  on  February  nineteenth  in  the  300-bed 
government  hospital  of  Sao  Francisco  de  Assis. 
The  school  with  a  graduate  nurse  staff  of  seven 
American  and  English  nurses  and  a  paid  teaching 
staff  of  Brazilian  doctors  offers  a  course  of  two 
years  and  four  months  leading  to  a  nurse's  di- 
ploma. The  first  two  years  are  devoted  to 
general  training,  and  the  last  four  months  to 
training  in  an  elective  speciality,  such  as  public 
health  nursing,  hospital  administration,  dis- 
pensary service,  or  other  special  work.  In  view 
of  the  fact  that  there  are  as  yet  no  trained  public 
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health  nurses  available,  a  ten  months'  emergency- 
course  for  health  visitors  is  being  offered.  Prac- 
tical instruction  is  given  in  the  neighborhood  of 
the  hospital.  Nineteen  students  were  graduated 
as  health  visitors  in  December,  making  a  total  of 
fifty  since  the  beginning  of  the  work.  At  the 
end  of  the  year  there  remained  fifteen  students 
in  the  emergency  course  and  nineteen  in  the 
school  of  nursing.  These  visitors  are  employed 
in  Rio  de  Janeiro  in  the  Bureaus  of  Venereal 
Disease,  Tuberculosis,  and  Child  Hygiene  and 
are  supervised  by  the  Service  of  Nursing. 

The  medical  profession  and  the  public  are  in- 
creasingly sympathetic  with  the  ideals  of  nursing. 
At  the  close  of  the  Brazilian  Centennial  Exposi- 
tion the  exhibit  prepared  by  the  Service  of  Nurs- 
ing was  sent  to  the  Pasteur  Centennial  Exposi- 
tion. A  pageant  of  the  History  of  Nursing  given 
in  co-operation  with  the  Girl  Guides  aroused 
great  interest.  The  Brazilian  Congress  of  Hy- 
giene devoted  an  entire  evening  session  to  a  dis- 
cussion of  the  nursing  program.  One  Brazilian 
nurse  is  studying  public  health  nursing  in  the 
United  States  on  a  fellowship  from  the  Board. 

IX 

Public  Health  Laboratories 

The  experience  of  the  past  year  has  shown  the 
great  value  of  branch  state  laboratories,  even  in 


Fig.  32. — Students  of  the  school  of  nursing  of  the  Na- 
tional Health  Department  of  Brazil 


Fig.  33. — Pageant  of  the  history  of  nursing 
A  pageant  depicting  the  history  of  nursing  proved  to  be  an  eflfective 
means  of  securing  pubHcity  for  the  new  school  of  nursing  organized  by 
theNational  Department  of  Health  of  Brazil  with  the  aid  of  the  Inter- 
national Health  Board.  Costumes  in  this  picture  represent  types  of  nurs- 
ing service  and  prominent  characters  in  the  history  of  nursing:  from  left 
to  right,  Clara  Barton,  Jane  Delano,  Frederica  Fleidner  (above),  the  nurse 
on  private  duty,  Linda  Rickards  (above),  Florence  Nightingale  (center), 
Sairey  Gamp,  hospital  nurse,  nurse  in  military  service,  Edith  Cavell,  and 
public  health  nurse 


Fig.  34. — Students  and  nurses  in  the  Florence  Nightin- 
gale school  for  nurse  training,  Bordeaux,  France 
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Fig.  35. — Public  health  education  in  Siam.  In  a  drive 
for  new  members  the  Siamese  Red  Cross  Society  held  a 
parade,  viewed  by  enormous  crowds,  which  was  featured 
by  many  floats  and  exhibits  emphasizing  various  problenas 
of  public  health.  One  automobile  bearing  a  huge  globe  in 
imitation  of  the  seal  of  the  Rockefeller  Foundation  appears 
in  the  foreground 
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regions  where  the  headquarters  laboratory  has 
not  reached  its  full  development.  The  opening 
of  branches  results  in  a  rapid  increase  in  amount 
of  work  performed  and  number  of  physicians 
served.  No  other  activity  of  the  health  depart- 
ment so  quickly  produces  an  improvement  in 
medical  practice  as  the  diagnostic  laboratory,  or 
brings  to  its  support  so  many  of  the  medical  pro- 
fession. In  the  United  States  the  Board  has 
assisted  during  1923  in  developing  nine  labora- 
tories in  seven  states. 

In  Honduras  a  diagnostic  laboratory  was 
opened  in  November.  Costa  Rica  is  ready  to 
establish  a  laboratory  and  to  make  substantial 
contributions  for  its  support.  In  Nicaragua 
a  laboratory  has  been  conducted  by  a  native 
staff  throughout  the  year,  and  two  branches 
have  been  opened  so  that  diagnostic  service  is 
now  available  for  the  greater  part  of  the  country. 
In  Salvador  excellent  work  has  been  done,  and 
the  field  of  activity  of  the  laboratory  has  been 
extended  to  include  the  examination  of  foods 
and  drugs.  In  Guatemala  the  amount  of  labora- 
tory work  is  gradually  increasing. 

Manila  has  long  had  the  distinction  of  having 
one  of  the  earliest  and  best  equipped  diagnostic 
laboratories  anywhere  in  the  world.  The  work 
is  now  being  expanded,  brought  up  to  date,  and 
popularized  among  the  medical  profession. 
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X 

Malaria 

United  States 

The  present  general  campaign  against  malaria 
in  the  Southern  States  of  the  United  States  may- 
be said  to  have  started  in  1917,  in  and  about  the 
many  army  camps  scattered  from  Maryland  to 
Texas.  Naturally  the  work  inside  the  camps 
was  done  by  the  army,  and  that  in  the  environs 
by  the  United  States  Public  Health  Service, 
which  enlisted,  so  far  as  possible,  the  assistance 
of  the  state  and  the  local  communities.  With 
the  close  of  the  war  this  particular  effort  stopped. 
As  a  war  measure  it  had  been  carried  out  re- 
gardless of  expense;  the  cost  was  invariably  high, 
and  sometimes  where  the  camps,  for  strategic 
reasons,  were  located  in  regions  where  the  control 
problem  was  especially  difficult,  it  was  very 
high.  The  hesitation  of  smaller  and  poorer 
communities  to  undertake  the  work  was  easily 
understood. 

Previous  reports  have  told  of  the  pioneer  work 
of  the  International  Health  Board  in  malaria 
control,  beginning  in  1916.  By  a  series  of 
demonstrations,  it  was  able  to  show  that  malaria 
control  need  not  be  expensive,  but  that  an 
average  community  can  virtually  rid  itself  of 
the  infection  at  a  per  capita  cost  of  from  $0.45 
to   $1   a  year,  provided   a   careful  preliminary 
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survey  Is  made  to  define  the  particular  local 
problem.  When  adequate  control  measures 
have  once  been  established  they  can  be  main- 
tained from  year  to  year  at  a  much  lower 
per  capita  cost.  The  results  of  the  demonstra- 
tions were  brought  to  the  attention  of  state 
health  authorities,  and  an  ever-increasing  number 
of  projects  have  been  undertaken  by  the  com- 
munity or  county,  the  state,  the  United  States 
PubHc  Health  Service,  and  the  International 
Health  Board. 

For  malaria  prevention,  as  for  public  health 
work  in  general,  the  county  is  a  better  adminis- 
trative unit  than  the  town,  since  county  organi- 
zation makes  for  greater  stability  and  continuity 
of  effort.  During  the  past  year  the  Board's 
work  has  been  carried  out  on  a  county  basis. 
Wherever  possible  the  control  campaign  is  di- 
rected by  the  county  health  officer,  with  the 
advice  and  assistance  of  the  state  health  officer 
and  his  staff.  During  the  year,  seventeen  new 
counties  undertook  antimalaria  campaigns  in 
addition  to  those  previously  organized. 

Spot  maps  of  the  counties  show  that  the  dis- 
ease is  not  uniformly  distributed  but  is  usually 
limited  to  a  relatively  small  number  of  definite 
foci.  A  study  of  each  of  these  reveals  the  source 
of  the  trouble;  more  often  it  proves  to  be  some 
man-made  collection  of  water — a.  fish  pond,  a 


136 


THE  ROCKEFELLER  FOUNDATION 


MAURIA    CASES  .  COVINGTON    COUNTY  ,  ALABAMA 
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Fig.  36. — Cases  of  malaria  disclosed  by  a  preliminary  survey  of  a 
typical  rural  county.  The  map  shows  a  usual  condition — a  limited  num- 
ber of  foci  of  infection  irregularly  distributed 


millpond,  a  hydro-electric  project,  or  merely  the 
damming  of  natural  drainage  channels  by  rail- 
roads or  highways.     Breeding  in  such  collections 
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of  water  is  often  easily  controlled  by  drainage  or 
other  measures,  such  as,  the  introduction  of  top- 
minnows,  oiling  or  the  application  of  larvicides, 
clearing  the  shores  of  reservoirs,  or  training 
streams.  In  fact,  in  many  places  where  the 
natural  drainage  is  fairly  good  the  farmer  can 
protect  his  household  and  improve  his  crops  by 
the  usual  agricultural  ditching.  Unfortunately 
it  is  not  always  so  easy;  in  the  delta  region  of  the 
Mississippi  even  minor  drainage  is  difficult  or 
impossible  at  present,  and  in  the  limestone  region 
of  south  Georgia,  where  the  land  is  dotted  with 
chains  of  lime-sinks,  no  practicable  drainage 
plan  has  yet  been  found.  The  obvious  course  in 
such  regions  is  to  drain  as  much  as  possible, 
eliminate  all  man-made  breeding  places,  and  fall 
back  upon  screening  and  the  use  of  quinine  while 
continuing  investigations  for  a  better  plan. 

In  the  United  States  all  classes  of  the  popula- 
tion have  been  in  the  habit  of  using  quinine  more 
or  less;  frequently  it  is  in  the  form  of  chill  tonics, 
which  are  weak  and  expensive  mixtures  of 
quinine.  An  important  step  has  been  the  in- 
creasing use  made  of  the  standard  quinine  treat- 
ment of  Bass,  endorsed  by  the  National  Malaria 
Committee  and  the  United  States  Public  Health 
Service.  This  treatment  calls  for  the  adminis- 
tration of  ten  grains  of  quinine  a  day  for  a  period 
of  eight  weeks.     For  a  small  amount  of  money 
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enough  pure  quinine  for  two  months'  treatment 
is  obtained  in  a  single  package. 

In  making  a  survey  it  is  necessary  to  have 
some  rehable  measure  of  the  amount  of  malaria 
existing.  The  experience  of  the  past  year  has 
shown  that  in  the  United  States,  as  well  as  in  the 
tropics,  the  splenic  index  of  children  is  probably 
the  simplest  and  best  although  no  single  index  is 
of  value  in  all  localities.  Blood  indices,  clinical 
histories,  and  physicians'  morbidity  and  mor- 
tality reports  are  all  needed. 

Of  the  malaria-carrying  mosquito  much  re- 
mains to  be  learned.  Studies  are  under  way  to 
show  the  factors  influencing  the  choice  of  breeding 
places  by  A.  quadrimaculatus,  A.  crucians^  and 
A,  punctipennis  at  different  seasons  of  the  year; 
to  show  how  often  each  is  found  infected  in 
nature,  (all  these  species  can  be  infected  in  the 
laboratory);  to  show  the  possible  influence  of 
animal  barriers;  and  to  determine  the  preference, 
if  any,  for  man  or  the  domestic  animals.  With 
more  complete  knowledge  of  the  life  history  of 
these  mosquitoes,  further  simplification  of  con- 
trol measures  may  be  possible. 

Malaria  Studies  in  Tropical  Areas 

Field  studies  in  Nicaragua,  now  nearing  com- 
pletion, have  demonstrated  that,  under  tropical 
conditions  in  areas  such  as  Rivas,  malaria  can 
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Fig.  38. — Highway  bridge  in  Georgia,  a  typical  shelter 
for  Anopheles  punctipennis  throughout  the  year,  and  at 
times  for  Anopheles  quadrimaculatus  and  Anopheles  cru- 
cians. A.  punctipennis  breeds  in  the  streams,  which  had 
been  dried  up  by  the  autumn  drought  when  the  picture 
was  taken 
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Fig.  39. — A  typical  negro  dwelling  in  southern  Georgia. 
Frequent  inspections  showed  Anopheles  quadrimaculatus 
inside  the  house  and  all  three  species  of  anophelines 
underneath 
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be  controlled  by  means  of  minor  drainage  with- 
out the  use  of  oil  or  larvicides  but  with  the  use 
of  larvicidal  fish,  and  that  control  measures,  once 
inaugurated,  can  be  maintained  at  an  annual 
cost  of  approximately  13  cents  per  capita. 

The  advisabiHty  of  antimalaria  work  is  illus- 
trated by  the  fact  that  in  one  small  area  of 
Nicaragua  where  control  measures  were  carried 
out  the  number  of  hours  lost  by  cable  company 
employees  through  illness  was  reduced  from 
1,246  in  1920  to  125  in  1922. 

In  Palestine  the  survey  begun  in  1922  has  been 
continued.  It  is  apparent  that  malaria  control 
in  many  of  the  villages  surveyed  is  possible  at  a 
reasonable  cost.  Neglected  irrigation  ditches 
have  been  a  prolific  cause  of  trouble;  these  can 
be  repaired,  as  a  rule,  at  small  cost  with  less 
malaria  and  better  crops  as  a  result. 

In  the  Philippine  Islands  studies  of  the 
prevalence  and  intensity  of  malaria  are  being 
continued  and  the  problem  is  already  more 
clearly  defined.  Control  measures,  such  as  the 
use  of  suitable  fish,  screening,  and  drainage  are 
being  studied.  It  is  apparent  that  minor  drain- 
age has  not  been  used  as  much  as  it  might  be, 
and  that  it  is  the  most  promising  single  measure 
in  view. 

A  fairly  complete  picture  of  the  disease  in  the 
vicinity   of    Rio    de  Janeiro,   Brazil,    has    been 
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secured;  experimental  control  demonstrations 
have  been  undertaken  by  two  units  working  in 
four  selected  areas  in  the  state  of  Rio  de  Janeiro. 
The  investigations  have  already  yielded  a  dis- 
covery of  fundamental  importance  by  establish- 
ing Cellia  argyritarsis  as  the  principal  vector 
of  malaria,  although  Cellia  tarsimaculata  was 
proved  to  be  an  important  carrier. 

In  the  areas  studied  it  seems  probable  that  the 
disease  can  be  controlled  by  minor  and  inex- 
pensive drainage. 

XI 

Public  Health  Education 

The  demand  for  trained  health  officers  is  much 
greater  than  the  supply,  and  it  is  this  condition 
which  constitutes  the  greatest  present  handicap 
to  rapid  progress  in  public  health  administration. 
Schools  of  hygiene  and  public  health  are  gradu- 
ating an  increasing  number  of  men,  but  the  sup- 
ply is  quite  inadequate.  PubHc  health  as  a 
career  for  physicians  is  a  relatively  new  idea,  and 
time  must  pass  before  it  permeates  the  medical 
profession.  Not  that  educators  are  unaware  of 
the  needs;  they  are  informed  and  are  making 
progress  in  training  physicians  as  to  the  impor- 
tance of  public  health,  but  it  remains  true  that 
most   graduates    of   medical    schools    desire   to 
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practice  medicine  and  that  only  a  few  are  likely 
to  hear  the  call  to  public  service. 

The  day  is  past  when  any  physician  quaHfied 
for  practice  can  act  as  health  officer,  giving  only 
part  of  his  time  to  official  duties.  Medical 
training  needs  to  be  supplemented  by  special 
instruction  in  the  theoretical  and  practical  as- 
pects of  pubUc  health  administration.  In  many 
foreign  countries,  it  has  long  been  the  custom  for 
the  universities  to  offer  courses  in  public  health, 
leading  to  a  special  diploma,  and  custom,  and 
sometimes  the  law,  have  decreed  that  only  those 
holding  such  diplomas  or  certificates  are  qualified 
to  hold  positions  as  health  ofl[icers.  Our  schools 
do  not  as  yet  graduate  sufficiently  large  numbers 
of  physicians  with  public  health  training  to  make 
that  system  possible  in  the  United  States.  The 
courses  given  at  Harvard  and  at  Johns  Hopkins 
are  well  attended,  and  positions  are  waiting  for 
the  graduates.  Both  schools  are  supplementing 
the  curriculum  by  extra-mural  training  in  the 
field  with  state,  county,  and  municipal  depart- 
ments of  health. 

Sao  Paulo 

In  Sao  Paulo,  Brazil,  the  Institute  of  Hygiene 
of  the  Faculty  of  Medicine  has  completed  its 
sixth  year.  Industrial  and  school  hygiene  have 
been  added  to  its  curriculum.     A  dispensary  has 
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been  opened  for  the  treatment  of  patients  harbor- 
ing parasites  and  for  the  administration  of  bio- 
logical products,  serums,  and  vaccines;  and  a 
pubHc  medical  library  has  been  established. 
In  addition  to  the  usual  undergraduate  instruc- 
tion in  medicine,  courses  were  given  during  1923 
for  laboratory  assistants,  rural  county  health 
officers,  school  teachers,  and  many  persons  im- 
portant in  the  industries.  Four  undergraduates 
have  chosen  work  in  hygiene  for  their  theses. 
Two  fellowships  granted  by  the  Board  have  been 
productive  in  investigations  in  school  and  in- 
dustrial hygiene.  The  division  of  epidemiology 
continued  its  inquiries  into  the  typhoid  problem 
in  the  city  of  Sao  Paulo;  and  further  study  was 
made  of  Brazilian  food  supplies.  A  conference 
of  all  health  officials  of  the  state  was  held  at  the 
Institute  during  the  year  and  provision  was  made 
for  similar  conferences  in  the  future. 

Prague 

The  first  four  buildings  of  the  Institute  of 
Hygiene  in  Prague  were  practically  completed 
during  the  year;  several  departments  were 
organized  and  started  work  in  temporary  loca- 
tions. Personnel  and  equipment  are  being 
selected  so  that  there  will  be  no  unnecessary 
delay  in  inaugurating  both  technical  and  teach- 
ing activities. 
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Warsaw 

In  Warsaw,  Poland,  the  new  building  for  the 
school  of  hygiene  is  more  than  half  completed. 
Work  has  already  been  started  in  the  adjoining 
state  epidemiological  institute.  A  division  of 
biological  chemistry  was  organized  during  the 
year. 

The  training  of  health  officers  by  means  of 
fellowships  has  been  continued;  courses  for 
subordinate  sanitary  personnel  have  been  in- 
augurated in  Warsaw.  Field  training  will  be 
given  in  the  nearby  town  and  rural  district  of 
Skierniewice. 

London 

Dr.  Andrew  Balfour  has  been  selected  by 
the  transitional  executive  committee  as  director 
of  the  London  School  of  Hygiene  and  Tropical 
Medicine.  An  application  has  been  made  for  a 
charter,  which  completes  the  work  of  the  provi- 
sional committee,  and  1924  promises  to  see  the 
opening  of  the  school. 

XII 

Fellowships 

The  fellowship  program  of  the  Board  has  been 
continued  in  an  enlarged  degree  on  the  same 
general  principles  as  heretofore.  For  the  year 
1923  fellowships  were  provided  for  one  hundred 
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thirty  men  and  women  from  twenty-two  coun- 
tries, as  follows: 

Australia 4    France 2  Peru 1 

Austria 3     Great  Britain 1  Philippines 6 

Brazil 13     Hungary 7  Poland 11 

Canada 7    India 5  Salvador 1 

China 2    Java 1  Siam 2 

Colombia 1     Mauritius 1  Spain 3 

Czechoslovakia 13     Mexico 1  United  States ....  42 

Netherlands 3 

The  past  year  has  seen  the  entry  of  ex-fellows 
into  important  public  health  positions  in  many 
countries.  In  two  countries,  men  who  have 
studied  on  fellowships  from  the  Board  now  hold 
the  position  of  chief  health  officer. 

Publications 

During  the  year  1923  staff  members  and  others 
directly  associated  with  projects  in  which  the 
Board  participated  made  the  following  contribu- 
tions to  medical  and  public  health  literature, 
most  of  them  in  the  form  of  articles  published  in 
medical  journals  that  are  widely  circulated 
among  persons  interested  in  medical  and  public 
health  topics: 

AcKERT,  J.  E.  Observations  on  conditions  under  which  hookworm  eggs 
and  larvae  develop.  (Investigations  on  the  control  of  hookworm 
disease,  XIII.)  American  Journal  of  Hygiene^  Jan.,  1923,  v.  3,  pp. 
26-34.     Same  reprinted. 

AcKERT,  J.  E.  AND  F.  K.  Payne.  Studies  on  the  occurrence,  distribution 
and  morphology  of  Necator  suillus,  including  descriptions  of  the 
other  species  of  Necator.  (Investigations  on  the  control  of  hook- 
worm disease,  XII.)  American  Journal  of  Hygiene^  Jan.,  1923,  v. 
3,  pp.  1-25.     Same  reprinted. 

Augustine,  D.  L.  Experiments  on  the  factors  determining  the  length 
of  life  of  infective  hookworm  larvae.  (Investigations  on  the  control 
of  hookworm  disease,  XXIII.)  American  Journal  of  Hygiene,  July, 
1923,  V.  3,  pp.  420-443.     Same  reprinted. 


INTERNATIONAL  HEALTH  BOARD       1 47 

Augustine,  D.  L.  Further  observations  on  the  migration  and  the 
position  of  infective  hookworm  larvae  in  soils.  (Investigations  on 
the  control  of  hookworm  disease,  XXII.)  American  Journal  oj 
Hygiene,  July,  1923,  v.  3,  pp,  416-419.    Same  reprinted. 

Augustine,  D.  L.  Observations  on  the  completion  of  the  second 
ecdysis  of  Necator  americanus.  (Investigations  on  the  control  of 
hookworm  disease,  XIX.)  American  Journal  of  Hygiene,  May, 
1923,  V.  3,  pp.  280-296.     Same  reprinted. 

Augustine,  D.  L.  Variation  in  length  of  life  of  hookworm  larvae  from 
the  stools  of  different  individuals.  (Investigations  on  the  control  of 
hookworm  disease,  XVI.)  American  Journal  of  Hygiene,  Mar., 
1923,  V.  3,  pp.  127-136.     Same  reprinted. 

Barnes,  M.  E.  Anopheline  mosquitoes  with  special  reference  to  the 
species  found  in  Siam.  Journal  of  the  Natural  History  Society  of 
Siam,  May  25,  1923,  v.  6,  pp.  65-79.     Same  reprinted. 

Barnes,  M.  E.  The  Bangkok  health  exhibition.  World's  Health,  Apr., 
1923,  V.  4,  pp.  15-17. 

Barnes,  M.  E.  Final  report  on  the  first  treatment  campaigns  for  the 
relief  and  control  of  hookworm  infection  in  Changwats  Chiengmai 
and  Lampoon,  Monthol  Bayap.  Bangkok,  Bangkok  Times  Press, 
1923. 

Barnes,  M.  E.  Notes  on  the  anopheline  mosquitoes  of  Siam.  American 
Journal  of  Hygiene,  Mar.,  1923,  v.  3,  pp.  121-126.     Same  reprinted. 

Barnes,  M.  E.  Public  health  developments  in  Siam.  Nation's  Health, 
Oct.,  1923,  V.  5,  pp.  675-677.     Same  reprinted. 

Connor,  M.  E.  Notes  on  yellow  fever  in  Mexico.  American  Journal  of 
Tropical  Medicine,  Mar.,  1923,  v.  3,  pp.  105-116.     Same  reprinted. 

Connor,  M.  E.  Observaciones  sobre  la  planta  "  chara  "  como  destructora 
de  las  larvas  de  mosquitos  en  los  receptaculos  de  agua  usados  en  las 
casas.  (In  Comisi6n  Especial  para  la  Campana  contra  la  Fiebre 
Amarilla,  Algunos  nuevos  medios  para  la  lucha  contra  los  mosquitos, 
pp.  9-11.)     Mexico,  Departamento  de  Salubridad  Puhlica,  1923. 

Connor,  M.  E.  El  valor  de  la  pedaceria  de  cobre  para  evitar  la  pro- 
pagaci6n  de  los  mosquitos  en  los  envases  que  contiene  agua  alcalina 
(lejia).  (In  Comision  Especial  para  la  Campana  contra  la  Fiebre 
Amarilla,  Algunos  nuevos  medios  para  la  lucha  contra  los  mosquitos, 
pp.  12-13.)     Mexico,  Departamento  de  Salubridad  Puhlica,  1923. 

Connor,  M.  E.  and  W.  M.  Monroe.  Notes  on  length  of  time  Aedes 
calopus  (Stegomyia)  larvae  should  be  exposed  to  a  film  of  kerosene. 
Journal  of  Economic  Entomology,  Aug.  1923,  y.  16,  pp.  380-385. 

Connor,  M.  E.  and  W.  M.  Monroe.  Stegomyia  indices  and  their 
value  in  yellow  fever  control.  American  Journal  of  Tropical  Medi- 
cine, Jan.,  1923,  V.  3,  pp.  9-19. 

Cort,  W.  W.,  G.  C.  Payne,  and  W.  A.  Riley.  A  study  of  a  heavily  in- 
fested group  of  people  on  a  sugar  and  coffee  estate  in  Porto  Rico, 
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before  and  after  treatment.  (Investigations  on  the  control  of  hook- 
worm disease,  XXVIII.)  American  Journal  of  Hygiene,  (Suppl.), 
July,  1923,  V.  3,  pp.  85-110.  Same  reprinted. 
CoRT,  W.  W.,  W.  A.  Riley,  and  G.  C.  Payne.  The  study  of  an  area  in 
the  mountains  of  Porto  Rico,  which  had  been  influenced  for  twenty 
years  by  hookworm  control  measures.  (Investigations  on  the 
control  of  hookworm  disease,  XXVII.)  American  Journal  of 
Hygiene,  (Suppl.),  July,  1923,  v.  3,  pp.  73-84.     Same  reprinted. 

CoRT,  W.  W.,  W.  A.  Riley,  and  G.  C.  Payne.  A  study  of  the  relation 
of  coffee  cultivation  to  the  spread  of  hookworm  disease.  (Investiga- 
tions on  the  control  of  hookworm  disease,  XXIX.)  American 
Journal  of  Hygiene,  (Suppl.),  July,  1923,  v.  3,  pp.  111-127.  Same 
reprinted. 

CoRT,  W.  W.,  W.  A.  Riley,  G.  C.  Payne,  and  R.  B.  Hill.  An  epi- 
demiologic study  of  a  small  village  on  the  north  coastal  plain  of 
Porto  Rico.  (Investigations  on  the  control  of  hookworm  disease, 
XXVI.)  American  Journal  of  Hygiene,  (Suppl.),  July,  1923,  v.  3, 
pp.  61-72.     Same  reprinted. 

Covington,  P.  W.  Cooperative  full-time  county  health  department. 
Kentucky  Medical  Journal,  Mar.,  1923,  v.  21,  pp.  144-148. 

Darling,  S.  T.  The  occurrence  of  Ancylostoma  braziliense,  de  Faria 
1910  in  Philippine  Islands.  Journal  of  Parasitology,  June,  1923,  v. 
9,  pp.  234-235. 

Darling,  S.  T.  Ascertaining  the  splenic  index  and  mosquito  focus  from 
school  children.  Journal  of  the  American  Medical  Association,  Mar., 
17,  1923,  V.  80,  pp.  740-743.     Same  reprinted. 

Davis,  N.  C.  and  I.  C.  Hall.  Influence  of  calcium  chloride  upon 
experimental  botulism.  Journal  of  Experimental  Medicine,  Apr., 
1923,  V.  37,  pp.  585-599. 

DocHERTY,  J.  F.  The  value  of  carbon  tetrachloride  as  an  anthelmintic. 
Journal  of  the  American  Medical  Association,  Aug.  11,  1923,  v.  81, 
pp.  454-i55.     Same  reprinted. 

DocHERTY,  J.  F.  and  Lucius  Nicholls.  Report  of  three  autopsies 
following  carbon  tetrachloride  treatment.  British  Medical  Journal, 
Oct.  27,  1923,  p.  753. 

Dunn,  L.  H.  Bathing  and  debusing  American  troops  at  Brest,  France. 
Military  Surgeon,  Mar.,  1923,  v.  52,  pp.  302-308. 

Dunn,  L.  H.  Fleas  of  Panama,  their  hosts,  and  their  importance. 
American  Journal  of  Tropical  Medicine,  July,  1923,  v.  3,  pp.  335-344. 

Dunn,  L.  H.  Prevalence  of  the  yellow  fever  mosquito,  Aedes  calopus, 
in  the  southern  part  of  Peru.  American  Journal  of  Tropical  Medicine, 
Jan.,  1923,  v.  3,  pp.  1-8.     Same  reprinted. 

PuNN,  L.  H.  Observations  on  the  use  of  a  steam  jet  for  delousing  raiU 
way  coaches.    Military  Surgeon^  July,  \9%'i,  v.  53,  pp.  42-44. 
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Dunn,  L.  H.  The  ticks  of  Panama,  their  hosts,  and  diseases  they  trans- 
mit. American  Journal  of  Tropical  Medicine ,  Mar.,  1923,  v.  3,  pp. 
91-104. 

Dunn,  L.  H.  The  tropical  bedbug  in  relation  to  transmission  of  relaps- 
ing fever  in  Panama.  American  Journal  of  Tropical  Medicine,  July, 
1923,  V.  3,  pp.  345-350. 

Dunn,  L.  H.  and  R.  R.  Parker.  Fleas  found  on  wild  animals  in  Bitter- 
root  Valley,  Montana.    Public  Health  Report,  Nov.  23,  1923,  v.  38, 

pp.  nez-nis. 

Elmendorf,  J.  E.  Common  tropical  infections  and  their  control. 
Bulletin  of  the  Pan  American  Union,  Jan.,  1923,  v.  56,  pp.  31-37. 
Same  reprinted. 

Embree,  E.  R.  Miss  Goodrich  chosen  as  dean  of  the  Yale  school  of 
nursing.  Trained  Nurse  and  Hospital  Review,  May,  1923,  v.  70,  p. 
401. 

Ferrell,  J.  A.  The  trend  of  preventive  medicine  in  the  United  States. 
Journal  of  the  American  Medical  Association,  Sept.  29,  1923,  v.  81, 
pp.  1063-1069.     Same  reprinted. 

Grant,  J.  B.  Public  health  work  in  China.  China  Medical  Journal, 
Aug.,  1923,  V.  37,  pp.  677-678. 

Harrison,  A.  P.  Why  we  should  have  whole-time  county  health  officers. 
Texas  State  Medical  Journal,  Jan.,  1923,  v.  18,  pp.  445-449. 

Reiser,  V.  G.  Menace  of  the  unvaccinated.  Journal  of  the  American 
Medical  Association,  Sept.  29,  1923,  v.  81,  pp.  1070-1072.  Same 
reprinted. 

Reiser,  V.  G.  The  Philippines  and  health  ideals.  Hygeia,  June,  1923, 
v.  1,  pp.  140-144. 

Hill,  R.  B.  Use  of  the  egg-counting  method  in  an  intensive  campaign. 
(Investigations  on  the  control  of  hookworm  disease,  XXV.)  Ameri- 
can Journal  of  Hygiene,  (Suppl.),  July,  1923,  v.  3,  pp.  37-60.  Same 
reprinted. 

Knights,  E.  M.  Shipping  patients'  serums  long  distances  in  tropics  for 
Wassermann  test.  Journal  of  Laboratory  and  Clinical  Medicine, 
Nov.,  1923,  V.  9,  pp.  125-127. 

Lambert,  S.  M.  Carbon  tetrachloride  in  the  treatment  of  hookworm 
disease;  observations  on  fifty  thousand  cases.  Journal  of  American 
Medical  Association,  Feb.  24,  1923,  v.  80,  pp.  526-528.  Same 
reprinted. 

Lambert,  S.  M.  Common  intestinal  parasites  of  the  north.  Hahneman- 
nian  Monthly,  Sept.,  1923,  v.  58,  pp.  545-549.     Same  reprinted. 

Lambert,  S.  M.  Hookworm  disease.  Carbon  tetrachloride  administered 
in  magnesium  sulphate  solution.  Suva,  Fiji,  Government  Printer^ 
1923. 
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Lambert,  S.  M.  Methods  of  administering  anthelmintics  to  remove 
whipworms  with  note  on  a  new  method.  American  Journal  of 
Tropical  Medicine,  July,  1923,  v.  3,  pp.  297-305.     Same  reprinted. 

Lambert,  S.  M.  Observations  on  twenty  thousand  treatments  with 
carbon  tetrachloride.  Journal  of  Tropical  Medicine  and  Hygiene, 
Aug.  1, 1923,  V.  26,  pp.  58-60. 

Lambert,  S.  M.  Personal  experience  with  sprue.  Journal  of  the 
American  Medical  Association,  June  30,  1923,  v.  80,  p.  1910.  Same 
reprinted. 

Leach,  C.  N.  Coordinated  effort  in  sanitation.  Journal  of  the  Philippine 
Islands  Medical  Association,  May-June,  1923,  v.  3,  pp.  127-133. 

Leach,  C.  N.  and  G.  G.  Hampton.  Betanaphthol  in  hookworm  disease. 
Journal  of  the  American  Medical  Association,  Jan.  6,  1923,  v.  80, 
pp.  8-11. 

Leach,  C.  N.,  F.  G.  Haughwout,  and  J.  E.  Ash.  The  treatment  of 
hookworm  infestation  with  carbon  tetrachloride.  Philippine 
Journal  of  Science,  Nov.,  1923,  v.  23,  pp.  455-512.     Same  reprinted. 

Leach,  C.  N.,  B.  Schwartz,  and  F.  D.  Leach.  Hookworm  disease:  a 
clinical  entitv  in  the  Philippine  Islands.  Philippine  Journal  of 
Science,  July,'  1923,  v.  23,  pp.  105-123. 

LoNGLEY,  F.  F.  Can  the  benefits  of  the  hookworm  campaign  be  lasting.? 
Health,  Melbourne,  May,  1923,  v.  1,  pp.  139-142. 

LoNGLEY,  F.  F.  The  pollution  of  streams  and  other  natural  waters  in 
Australia.  (Australia,  Department  of  Health,  Service  publication 
no.  24.)     Melbourne,  Government  Printer,  1923. 

Mhaskar,  K.  S.  and  J.  F.  Kendrick.  Anti-hookworm  campaign  in  the 
tea  estates  of  Madras.  Indian  Journal  of  Medical  Research,  July, 
1923,  V.  11,  pp.  52-64. 

Mhaskar,  K.  S.  and  J.  F.  Kendrick.  Note  on  the  interval  for  re-treat- 
ment of  hookworm  infection.  Indian  Journal  of  Medical  Research, 
July,  1923,  V.  11,  pp.  234-238. 

MoLLOY,  D.  M.  Notes  on  the  pharmacology  and  therapeutics  of  oil  of 
chenopodium  and  investigations  on  the  anthelmintic  value  of  its 
components.  Journal  of  Pharmacology  and  Experimental  Therapeu- 
tics, July,  1923,  V.  21,  pp.  391-400.     Same  reprinted. 

Monroe,  W.  M.  Notes  on  the  limit  of  the  usefulness  of  fish  in  larvae 
{Aedes  calopus)  control.  American  Journal  of  Tropical  Medicine, 
Jan.,  1923,  v.  3,  pp.  21-26.     Same  reprinted. 

Muench,  Hugo.  Some  correlations  between  number  of  ankylostomes 
found,  number  of  treatments  previously  given  to  cure  and  age  of 
patient  treated.  American  Journal  of  Hygiene,  Nov.,  1923,  v.  3,  pp. 
649-651.     Same  reprinted. 

O'Brien,  H.  R.  Hyperonychia  in  a  Siamese  pony.  Cornell  Veterinarian, 
July,  1923,  V.  13. 
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O'Brien,  H.  R.  and  W.  H.  Beach.  Study  of  intestinal  parasites  of  a 
small  group  of  Siamese  soldiers.  Military  Surgeoriy  May,  1923,  v. 
52,  pp.  510-513.     Same  reprinted. 

O'Connor,  F.  W.  Researches  in  the  western  Pacific;  being  a  report  on 
the  results  of  the  expedition  sent  from  the  London  School  of  Tropical 
Medicine  to  the  EUice,  Tokelau,  and  Samoan  Islands  in  1921-1922. 
(London  School  of  Tropical  Medicine,  Research  memoirs,  v.  4.) 
London,  Phelp,  1923. 

Payne,  F.  K.  Field  experiments  on  vertical  migration  of  hookworm 
larvae.  (Investigations  on  the  control  of  hookworm  disease,  XIV.) 
American  Journal  of  Hygiene,  Jan.,  1923,  v.  3,  pp.  46-58.  Same 
reprinted. 

Payne,  F.  K.  The  relation  of  the  physiological  age  of  hookworm  larvae 
to  their  ability  to  infect  the  human  host.  (Investigations  on  the 
control  of  hookworm  disease,  XXXI.)  American  Journal  of  Hygiene, 
Sept.,  1923,  V.  3,  pp.  584-597.     Same  reprinted. 

Payne,  F.  K.  Studies  on  factors  involved  in  migration  of  hookworm 
larvae  in  soil.  (Investigations  on  the  control  of  hookworm  disease, 
XXX.)  American  Journal  of  Hygiene,  Sept.,  1923,  v.  3,  pp.  547- 
583.    Same  reprinted. 

Payne,  G.  C,  and  Charles  Armstrong.  Epidemic  transient  dia- 
phragmatic spasm;  a  disease  of  unknown  etiology,  epidemic  in 
Virginia.  Journal  of  the  American  Medical  Association,  Sept.  1, 
1923,  V.  81,  pp.  746-748. 

Payne,  G.  C,  W.  W.  Cort,  and  W.  A.  Riley.  Human  infestation 
studies  in  Porto  Rico  by  the  egg-counting  method.  (Investigations 
on  the  control  of  hookworm  disease,  XX.)  American  Journal  of 
Hygiene,  May,  1923,  v.  3,  pp.  315-338.     Same  reprinted. 

Russell,  F.  F.  New  fields  of  usefulness  for  the  public  health  laboratory. 
American  Journal  of  Public  Health,  Dec,  1923,  v.  13,  pp.  995-996. 

Sawyer,  W.  A.  Advantages  of  nation-wide  and  international  organiza- 
tion for  disease  control  with  special  reference  to  hookworm  disease 
and  beri-beri.     Singapore,  Government  Printing  Office,  1923. 

Sawyer,  W.  A.  Hookworm  disease  as  related  to  industry  in  Australia. 
American  Journal  of  Tropical  Medicine,  May,  1923,  v.  3,  pp.  159- 
176.  Same  reprinted,  Australian  Hookworm  Campaign,  Reprint 
series  no.  11. 

Sawyer,  W.  A.  Hookworm  disease  in  relation  to  the  medical  profession 
and  the  individual.  Health,  Melbourne,  Jan.,  1923,  v.  1,  pp.  11-13. 
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APPENDIX 


THE  SPLEEN  INDEX  IN  MALARIA 

In  Lee  County,  Georgia,  where  a  laboratory  has  been 
established  for  the  study  of  certain  field  problems  in 
malaria  control,  investigations  were  conducted  by  Dr. 
Darling  during  1923  to  determine  the  reliabiUty  of  the 
spleen  index  as  a  measure  of  malaria.^  Although  spleen 
examination  is  extensively  employed  in  malaria  diagnosis 
in  the  Orient  it  has  not  yet  been  generally  adopted  in  the 
United  States,  and  little  has  been  done  to  ascertain  the 
limits  of  its  usefulness.  It  is  a  method  of  diagnosis  requir- 
ing much  less  time  than  the  taking  of  clinical  histories  or 
the  examination  of  blood  specimens.  It  is  of  particular 
value  in  work  among  children  and  among  ignorant  and 
dependent  peoples,  particularly  those  speaking  a  foreign 
language  or  those  whose  testimony  as  to  their  symptoms  is 
unreliable  because  of  their  tendency  to  make  such  answers 
as  they  think  their  interrogator  wishes  or,  through  fear  or 
timidity,  to  deny  all  clinical  symptoms. 

Relation  between  Degree  of  Splenic  Enlargement  and 
Malaria  Infection.  In  a  series  of  338  cases  examined 
in  Lee  County  a  definite  correlation  was  found  to 
exist  between  the  size  of  the  spleen  and  the  amount  of 
malaria  as  measured  by  the  plasmodia  in  the  peripheral 
blood.  Of  51  persons  in  whom  the  spleen  was  palpable 
on  inspiration,  35.3  per  cent  revealed  plasmodia  in  the 
peripheral  blood;  of  126  with  palpable  spleen,  34.1  per  cent 
were  positive  for  plasmodia;  of  29  with  spleen  enlarged  to 
one  fingerbreadth  below  the  costal  margin,  55.1  per  cent 
were  positive  for  plasmodia;  of  30  with  spleen  enlarged  to 

^Thls  statement  is  based  on  a  paper  by  the  same  title  read  by  Dr. 
Darling  before  the  Southern  Medical  Association,  in  November,  1923. 
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two  fingerbreadths  below  the  costal  margin,  60.0  per  cent 
were  positive  to  plasmodia;  and  of  23  with  spleen  enlarged 
to  three  fingerbreadths  below  the  costal  margin,  69.5  per 
cent  were  positive  for  plasmodia. 

A  comparison  of  the  spleen  rates,  plasmodium  rates,  and 
malaria  history  index  of  571  persons  examined  on  thirty- 
plantations  in  the  county  showed  that  the  spleen  index 
furnished  a  more  sensitive  measure  of  malaria  than  the 
blood  index.  These  persons,  whose  malaria  history  index 
was  37.4,  gave  a  spleen  index  of  40.8  as  compared  with  a 
Plasmodium  index  of  only  25.2. 

Spleen  examination  will  detect  cases  of  malaria  acquired 
the  previous  season,  which  may  act  as  carriers  of  the  in- 
fection. It  is  these  carriers  that  infect  Anopheles  mosqui- 
toes in  the  spring  and  summer  and  give  rise  to  epidemics 
or  seasonal  endemicity. 

Cause  of  Spleen  Enlargement.  The  explanation  of 
splenic  enlargement  in  malaria  is  probably  to  be  found  in 
the  causes  which  lead  to  the  segregation  of  defunct  and 
infected  erythrocytes  in  the  spleen  and  to  the  phagocytosis 
of  malarial  pigment  by  splenic  endothelium.  In  infections 
and  reinfections  there  is  an  interesting  correspondence 
between  the  appearance  of  plasmodia  in  the  peripheral 
blood,  the  enlargement  of  the  spleen,  the  diminution  of 
hemoglobin,  and  reduction  in  the  number  of  erythrocytes. 
As  the  spleen  diminishes  in  size  after  the  access  of  fever 
there  is  an  improvement  in  the  blood  picture:  the  hemo- 
globin and  the  blood  cells  increase  to  normal. 

Very  large  spleens  are  encountered  in  regions  where 
malarial  endemicity  is  high  and  among  people  who  are 
underfed  and  therefore  unable  to  throw  off  the  infection 
promptly.  In  the  Orient,  where  greatly  enlarged  spleens 
are  common,  coarse  methods  are  employed  in  detecting  the 
degrees  of  enlargement.  In  the  southern  United  States, 
where  there  is  less  underfeeding  and  fewer  examples  of  the 
more  pronounced  type  of  splenic  enlargement  in  malaria, 
it  is  probable  that  finer  methods  of  detection  and  a  more 
delicate  scale  of  measurement  will  have  to  be  used. 
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MALARIA     MAP,  TERRELL      COUNTY.   GEORGIA 


WH.TE.       CHILDREN 
25%    POSITIVE    TO    MALARIA 

147       WITH  Ef^L-^l?Q£0     SPLEENS, 


COLORED        CHILDREN 
27%     POSiriVF    TO  MALARIA 
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Fig.  40. — Malaria  cases  among  school  children  between  the  ages  of  six 
and  twelve  in  a  typical  rural  county  of  Georgia,  as  shown  by  spleen  exami- 
nations. The  rate  varied  from  zero  in  some  schools  in  the  hilly  parts  of 
the  county  to  92  per  cent  in  districts  with  numerous  mosquito-breeding 
places 


Method  of  Spleen  Examination.  In  order  to  elicit 
the  lesser  degrees  of  spleen  enlargement  and  the  better  to 
determine  the  exact  degree  of  enlargement  of  any  spleen, 
it  is  necessary  to  place  the  patient  in  a  recumbent  position 
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Fig.  4L — Incidence  of  malaria,  by  townships,  Beaufort  County, 
North  Carolina,  based  on  blood  examinations.  An  average  of  44.8  per 
cent  of  the  6,292  persons  examined  were  infected 


with  the  thighs  and  legs  flexed.  The  clothing  is  loosened 
so  that  the  fingers  of  the  examiner  can  be  placed  upon  the 
bare  skin  of  the  abdomen,  above  and  below  the  costal 
margin.  If  the  spleen  is  not  immediately  palpable  the 
patient  is  instructed  to  take  a  deep  breath.  As  he  does  so 
the  examiner  presses  the  abdomen  slightly  with  his  finger 
tips  at  the  costal  margin.  If  the  spleen  is  enlarged  it  may 
then  be  felt  as  it  descends,  being  pushed  down  by  the 
diaphragm.  Care  must  be  taken  not  to  press  too  deeply 
lest  the  margin  of  the  spleen  be  missed. 

The  spleen  may  be  palpated  more  easily  in  children  be- 
tween the  ages  of  two  and  twelve  years  than  in  those 
younger  or  older.  For  this  reason  and  for  the  equally 
important  one  that  children  who  have  always  lived  in  a 
region  where  malaria  is  endemic  are  less  apt  to  have  en- 
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larged  spleens  after  the  age  of  puberty  than  before,  it  is 
advisable  in  obtaining  the  spleen  rate  to  limit  examination 
to  children  between  the  ages  of  two  and  twelve. 

Spleen  and  Blood  Indices  Variable  Factors.  Malaria 
is  such  a  constantly  varying  infection,  whether  contem- 
plated in  an  individual,  in  a  community,  or  in  the  mos- 
quitoes which  carry  the  disease  from  one  person  to 
another,  that  it  is  not  to  be  supposed  that  given  rates  or  in- 
dices obtain  for  more  than  a  short  space  of  time  or  that  it  is 
possible  to  secure  a  clear  picture  of  the  disease  at  rest.  The 
cross  section  is  constantly  changing.  Dr.  Darling  in  a 
study  of  a  large  group  of  prisoners  in  the  Netherlands  Indies 
who  were  exposed  to  malaria  night  after  night  without 
screening  or  other  protection,  noted  a  constant  flux  of  blood 
and  spleen  rates  within  the  group.  The  spleen  and  blood 
indices  of  the  prisoners  were  ascertained  on  several  suc- 
cessive occasions.  It  was  found  that  plasmodia  appeared 
in  the  blood  films  of  the  various  men  in  large  numbers  and 
then  decHned.  Spleens  enlarged  to  enormous  size  and  later 
diminished  in  bulk.  Hemoglobin  rates  in  similar  manner 
waned  and  waxed  as  the  infection  came  under  control 
through  the  activity  of  the  bodily  mechanism  of  defense.  It 
is  noteworthy  that  while  the  prisoners  as  a  whole  yielded  the 
same  plasmodium  and  spleen  indices  on  each  examination, 
the  individuals  with  infected  blood  or  enlarged  spleens 
were  not  the  same  on  each  occasion.  Thus  it  is  evident 
that  spleen  and  blood  rates  are  only  relative  indices  of 
malaria.  A  negative  blood  or  spleen  does  not  preclude 
the  presence  of  the  infection.  Persons  once  infected  with 
malaria  may  remain  so  for  a  long  period  of  time — often  for 
years — and  the  infection  will  manifest  itself  in  periodic 
relapses  of  illness. 


II 

USE  OF  FISH  FOR  MOSQUITO  CONTROL 

Primarily  for  the  use  of  its  field  staff,  the  Board  has  pre- 
pared a  brief  summary  or  digest  of  all  the  available  litera- 
ture on  the  use  of  fish  for  mosquito  control.  This  in- 
formation will  shortly  be  published  in  pamphlet  form  and 
made  available  to  all  who  are  interested.  Fish  control  is 
not  a  new  method,  but  carefully  controlled  experiments 
capable  of  demonstrating  its  limitations  and  advantages 
have  only  recently  been  made.  The  literature  is  more  ex- 
tensive than  important  for  most  of  it  is  of  a  controversial 
nature  and  rests  on  a  slender  scientific  footing.  The 
period  of  groping  and  of  desultory  opinions  based  on 
speculation  rather  than  on  accurate  observation  seems  to 
be  passing.  Within  Hmits,  "perhaps  not  so  narrow  as  may 
be  supposed,"  the  use  of  fish  to  control  mosquito  breeding 
is  ready  to  take  an  important  place  as  a  recognized  meas- 
ure in  both  yellow  fever  and  malaria  control. 

It  is  impossible  to  review  here  the  more  or  less  extensive 
experimental  work  which  has  been  carried  on  in  many 
countries,  but  some  of  the  more  important  general  aspects 
of  the  subject  are  briefly  referred  to  in  the  following  para- 
graphs. 

The  Early  Use  of  Fish  for  Mosquito  Control.  Science  is 
indebted  to  the  laity  for  calling  attention  to  the  utility  of 
fish  for  mosquito  control.  It  has  long  been  a  matter  of 
common  observation  that  fish  consume  the  larvae  of  vari- 
ous kinds  of  insects  and  in  many  parts  of  the  world  they 
have  been  used  to  rid  wells,  ponds,  tanks,  and  other  con- 
tainers of  mosquito  larvae.  Between  1890  and  1899  Ross 
investigated  the  larvicidal  activities  of  fish  and  found 
minnows  in  India  that  could  each  devour  in  a  few  seconds 
a  dozen  or  more  larvae.     He  noted  also  that  fish  and  larvae 
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lived  together  in  ditches  and  in  rice  fields.  The  immunity 
of  Barbados  from  malaria  he  thought  might  be  due  to  a 
local  fish  known  as  "millions."  It  was  not  until  about 
1900  that  an  active  interest  was  taken  in  the  subject  and 
experiments,  all  of  them  disconnected  and  some  of  them 
incomplete,  were  begun  in  various  parts  of  the  world. 
The  results  of  the  early  investigations  were  not  altogether 
satisfactory,  as  some  of  them  were  merely  laboratory  ex- 
periments lacking  the  necessary  field  tests,  while  others, 
though  made  in  the  field,  were  not  followed  up  in  such  a 
way  as  to  show  definite  results. 

Biological  Method  of  Combating  Insects  and  Other 
Pests.  The  use  of  larvivorous  fish  in  the  control  of  mos- 
quito breeding  to  supplement  drainage,  oiling,  and  other 
methods  may  be  referred  to  as  the  biological  method  of 
combating  the  insect.  For  many  years  similar  procedures 
have  been  studied  and  advocated  in  closely  allied  fields  and 
in  some  cases  have  been  successfully  practiced.  In  the 
insect  world  the  precarious  foothold  that  each  species 
maintains  in  the  face  of  its  numerous  enemies  makes  it 
quite  possible  for  man  to  take  a  hand  in  their  struggle  for 
existence  and  so  change  the  environment  that  flourishing 
and  pernicious  insects  are  overcome  and  reduced  to  harm- 
lessness. 

This  principle  has  formed  the  basis  of  much  of  the  suc- 
cessful work  of  the  Bureau  of  Entomology  of  the  United 
States  Department  of  Agriculture.  A  striking  and 
widely  known  example  was  the  virtual  eradication  of  the 
white  or  cottony  cushion  scale  (icerya)  which,  accidentally 
introduced  from  Australia  about  1886,  threatened  to  de- 
stroy the  entire  lemon  and  orange  industry  of  California. 
Five  years  later,  after  a  small  beetle  {Novius  cardinalis, 
also  known  as  vedalia)  which  feeds  exclusively  on  this 
scale,  had  been  brought  from  Australia  and  released  in 
great  numbers  in  the  California  orchards,  scarcely  a  scale 
was  to  be  found.  The  vedalia  was  subsequently  intro- 
duced into  other  countries  with  the  same  complete  success. 
After  the  leaf-hopper  had  seriously  damaged  the  sugarcane 
crop  in  Hawaii  in  1903,  the  introduction  of  several  active 
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parasites  resulted  in  the  practical  elimination  of  the  hopper. 
In  Italy  the  silk  industry  was  saved  by  the  introduction  of 
a  minute  parasite  of  the  Diaspis  insect,  which  threatened 
to  destroy  the  mulberry  trees  upon  which  the  silkworms 
feed.  In  Spain  when  the  orange  trees  were  attacked  by 
certain  coccids,  the  introduction  of  small  beetles  known  to 
feed  on  the  eggs  of  these  pests  proved  most  useful  in  check- 
ing their  ravages.  The  control  of  the  Hessian  fly,  the 
cabbage-worm,  and  the  San  Jose  scale  are  other  examples 
of  the  use  of  the  biological  method. 

Dangers  of  the  Biological  Method.  Unless  applied  by 
experts  the  biological  method  is  not  without  danger. 
Florida  fruit-growers  thought  that  the  vedalia,  which 
had  been  introduced  so  successfully  into  California,  would 
also  destroy  their  local  variety  of  scale,  but  in  importing 
the  insect  they  not  only  obtained  no  relief  but  actually 
introduced  a  new  kind  of  scale  which  had  been  put  into 
the  shipping  boxes  for  the  vedalia  to  feed  on.  Moreover, 
the  natural  enemies  of  pests  may  themselves  become  seri- 
ous pests  after  they  are  introduced.  The  few  rabbits 
originally  taken  to  Australia  and  New  Zealand  for  pur- 
poses of  sport  have  become  a  nuisance  and  have  caused 
the  abandonment  of  large  areas  that  had  been  under  cul- 
tivation, while  attempts  to  introduce  weasels  and  other 
animals  to  prey  upon  the  rabbits  have  resulted  in  depreda- 
tions by  the  weasels  on  poultry  yards,  about  the  only  part 
of  the  farm  left  untouched  by  the  rabbits.  Again,  the 
English  sparrow,  brought  into  the  United  States  to  sup- 
press the  snow-white  linden  moth  and  held  by  various 
entomologists  to  have  succeeded  in  practically  exterminat- 
ing this  shade-tree  pest  in  cities,  has  itself  become  such  a 
pest  that  some  states  are  paying  bounties  for  killing  it. 
The  introduction  of  the  wrong  fish  may  result  in  the  elim- 
ination of  other  smaller  fish  that  are  useful  in  keeping  down 
the  breeding  of  mosquitoes. 

Objections  to  Fish  Control.  Objection  to  the  control 
of  mosquito  production  by  the  use  of  fish  has  been  made 
on  the  ground  that  nature  tends  to  establish  a  balance 


Fig.  42. — A  typical  lime-sink  in  Georgia — a  breeding 
place  of  A.  quadrimaculatus  in  summer  and  autumn  and 
of  A.  punctipennis  in  winter 


Fig.  43. — Seining  top-minnows  for  use  in  stocking  other 
waters  to  control  mosquito  breeding 


Fig.  44. — Log  pond  in  Mississippi.     Mosquito  breeding 
in  ponds  of  this  type  is  easily  controlled  by  the  use  of  top- 


minnows 


Fig.  45. — Cleaning  the  shore  of  a  pond  so  that  even  when 
the  water  is  at  its  highest  point  there  will  be  no  vegetation 
to  prevent  the  iish  from  reaching  the  mosquito  larvae 
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between  mosquito  larvae  and  fish,  the  evidence  being  that 
in  some  regions  fish  and  larvae  have  lived  together  nat- 
urally for  a  long  period  of  time.  It  is  also  maintained 
that  a  given  volume  of  water  yields  a  continuous  food  sup- 
ply large  enough  for  only  a  limited  number  of  fish.  If  a 
water  area  in  which  mosquito  breeding  is  prolific  at  certain 
seasons  is  already  supporting  fish  to  its  full  capacity,  the 
introduction  of  additional  fish  is  useless  because  enough 
fish  will  die  to  restore  the  permanent  balance  between 
food  and  fish. 

All  arguments  of  this  sort,  however,  are  adequately 
answered  by  pointing  out  the  simple  fact  that  fish  have 
been  successfully  used  not  only  against  the  yellow  fever 
mosquito  but  also  against  the  malaria  mosquitoes  which 
breed  under  the  conditions  referred  to  by  most  of  the 
critics.  Many  independent  investigations  and  experi- 
ments have  shown  that  within  certain  definite  limits  ex- 
cellent results  can  be  obtained  by  applying  the  biological 
method  to  mosquito  control.  Where  there  is  apparent 
failure  the  trouble  usually  is  that  not  enough  fish  or  not 
the  right  kind  of  fish  are  used  or  that  for  some  reason  the 
fish  cannot  get  at  the  larvae. 

Fish  as  Mosquito  Destroyers.  The  first  three  stages  of 
the  life  cycle  of  the  mosquito,  that  is  the  egg,  larva,  and 
pupa,  are  all  aquatic.  Antimosquito  work  therefore  relies 
almost  exclusively  upon  destruction  of  the  insect  in  the 
aquatic  stage,  for  while  its  habitat  is  fixed,  accessible,  and 
easily  located  it  can  be  destroyed  on  a  large  scale.  Under 
the  most  favorable  conditions  this  period  lasts  about  two 
weeks.  If  the  temperature  is  low  or  other  adverse  condi- 
tions are  present  it  may  be  longer.  During  this  stage  the 
immature  insect  is  constantly  exposed  to  attacks  from  its 
enemies,  aquatic  birds,  insects,  and  especially  fish  for 
which  the  eggs,  larvae,  or  pupae  are  tempting  tidbits. 
The  active  movements  of  the  larvae  and  pupae  are  of  aid 
in  attracting  the  attention  of  nearby  enemies.  Some- 
times when  the  larvae  seem  to  sense  the  approach  of  a  foe 
— probably  from  the  agitation  of  the  water,  which  acts 
upon  their  sensitive  mouth-hairs — they  will  sham  death 
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or  escape  detection  by  concealing  themselves  very  effec- 
tively between  the  leaves  of  aquatic  plants,  among  bits  of 
tree-bark,  dead  leaf  stems,  or  other  floatage.  The  re- 
moval of  such  natural  hiding  places  is  necessary  to  give 
their  enemies  free  access  to  the  larvae. 

Kinds  of  Fish  Required  for  Malaria  Control.  The  prob- 
lems of  yellow  fever  and  of  malaria  control  are  quite  differ- 
ent so  far  as  the  use  of  fish  is  concerned.  The  fish  required 
for  malaria  work  must  be  at  home  In  natural  collections  of 
water.  Since  the  aquatic  forms  of  Anopheles  are  surface 
dwellers,  the  fish  should  usually  be  top-feeders.  They 
should  be  able  to  work  their  way  among  such  vegetation 
and  floatage  as  may  harbor  the  larvae,  and  In  order  to  es- 
cape from  destruction  by  larger  fish  they  should  be  small 
and  inclined  to  frequent  very  shallow  water.  The  sani- 
tarian's part  In  malaria  control  by  fish,  after  stocking  the 
mosquito-breeding  waters,  consists  In  removing  vegeta- 
tion and  floatage,  guarding  against  destruction  by  large 
fish  and  other  water  animals,  and  replacing  the  larvivorous 
fish  when  necessary. 

A  large  part  of  the  literature  on  the  control  of  mosquitoes 
by  means  of  fish  has  to  do  with  the  malaria  mosquito, 
because  malaria  is  much  more  prevalent  and  widespread 
than  yellow  fever.  Mr.  W.  P.  Seal,  formerly  of  the  United 
States  Bureau  of  Fisheries,  summarizes  various  factors  in 
choosing  fish  for  malaria  mosquito  control  In  a  number  of 
questions:  Do  they  live  in  quiet  or  open  water .^  Do  they 
swim  amid  aquatic  and  semi-aquatic  vegetation.?  Are 
they  solitary  or  gregarious.?  Are  they  sluggish,  lethargic, 
or  active.?  Are  they  carnivorous,  herbivorous,  or  om- 
nivorous? Are  they  bottom-feeders,  top-feeders,  current- 
feeders,  or  variable.?  Are  they  destructive  of  other  fish.? 
Are  they  found  where  there  are  mosquitoes  ? 

In  general,  for  malaria  control  small  fish  of  the  families  of 
Cyprinodontldae  or  Poecllidae,  found  In  low  altitudes  In  all 
parts  of  the  world,  are  most  useful.  One  variety  known  as 
"millions"  (Lebistes  reticulatus)  has  earned  a  reputation, 
perhaps  not  entirely  deserved,  as  a  mosquito  destroyer  in 
the  Barbados  and  elsewhere.     It  Is  closely  related  to  the 
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Gamhusia  afinis,  and  like  that  species  perhaps  does  its  best 
work  in  its  native  habitat.  In  India,  where  fish  have  been 
experimented  with  to  a  greater  extent  than  in  any  other 
country  except  the  United  States,  the  genus  Haplochilus 
has  been  found  to  meet  all  requirements.  Under  different 
conditions  different  fish  may  prove  satisfactory. 

Type  of  Fish  Selected  for  Yellow  Fever  Control.  Unlike 
malaria  mosquitoes,  the  yellow  fever  mosquito  (often  re- 
ferred to  as  Stegomyiafasciata,  but  now  correctly  designated 
as  Jedes  aegypti)  never  flies  far  from  human  habitation.  It 
is  a  town  rather  than  a  swamp  mosquito.  Its  entire  life 
cycle  may  take  place  largely  indoors,  and  its  eggs  are  laid 
not  only  in  gutters,  barrels,  cans,  troughs,  and  other  arti- 
ficial receptacles,  but  also  in  the  regular  water  containers 
used  in  tropical  countries  where  water  is  scarce  and  must 
be  most  carefully  conserved. 

For  yellow  fever  control,  where  the  fish  must  live  in 
containers,  it  has  been  necessary  to  experiment  with  vari- 
ous species  before  a  satisfactory  one  is  found.  Dr.  M.  E. 
Connor's  experience  in  Ecuador  is  perhaps  representative. 
Gambusia  were  first  tried  but  were  not  hardy  enough  to 
withstand  the  frequent  dipping  of  water  from  containers. 
The  next  fish  experimented  with  was  a  variety  of  perch 
known  locally  as  the  huaija  {Lebiasina  himaculata)  which 
could  withstand  rough  treatment,  but  proved  too  rest- 
less, often  jumping  three  or  four  feet  to  escape  from  the 
container.  It  was  therefore  abandoned  for  the  chata,  a 
sardine  {Astyanax  hosconamericus)^  which  apparently  has 
the  good  qualities  of  the  huaija  without  its  defects.  The 
chata,  however,  was  not  plentiful  and  was  consequently 
more  expensive  than  the  chalaco  {Dormitator  latifrons) 
which  was  finally  adopted  as  the  most  satisfactory.  The 
chalaco,  like  the  life  {Pygidium  piurae  E.),  used  with 
success  in  Peru,  is  a  bottom-feeder. 

Since  the  Stegomyia  breeds  only  in  artificial  containers, 
there  is  generally  no  need  for  helping  the  fish  to  gain  access 
to  the  larvae.  These  larvae,  although  they  come  to  the 
top  for  air,  spend  most  of  their  time  at  the  bottom  of  the 
receptacle.     Hence  either  a  bottom-  or  a  top-feeding  fish 
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may  be  efficient,  although  the  former  is  given  preference. 
Fish  for  Stegomyia  control  must  be  frequently  renewed, 
for  only  a  few  are  allowed  in  each  container.  Frequently 
they  jump  out  and  they  are  constantly  in  danger  of  being 
dipped  or  poured  out  of  the  water.  They  may  be  in- 
jured by  the  dipping  utensil,  by  sudden  changes  of  tem- 
perature, or  insufficient  light.  The  problem  of  protecting 
fish  used  for  Stegomyia  control  is  therefore  quite  different 
from  protection  in  malaria  control.  In  general  a  tougher 
fish  is  used  and  the  chief  problems  are  those  of  inspection 
and  replacement. 

Gambusia  affinis.  In  the  United  States  there  is  a  general 
consensus  of  opinion  that  various  species  of  the  top-minnow 
are  best  adapted  to  mosquito  control  and  that  among  these 
Gambusia  affinis^  takes  first  place.  This  is  a  hardy  fish 
readily  adaptable  to  many  different  natural  conditions,  as 
well  as  to  life  in  an  aquarium.  It  thrives  in  quiet,  fresh, 
or  brackish  water,  which  may  be  very  shallow  provided  it 
is  not  foul.  If  the  proper  amount  of  food  is  available,  it 
withstands  a  relatively  high  temperature.  The  food  which 
it  seeks  at  the  surface  of  the  water  consists  largely  of  insect 
larvae,  though  it  sometimes  eats  its  own  kind,  especially  in 
aquaria.  A  medium-sized  female  has  been  known  to  de- 
stroy 165  large  mosquito  larvae  in  a  single  day.  The 
Gambusia  may  be  changed  from  fresh  to  salt  water  with- 
out apparent  harm.  In  moderately  cold  weather  it  be- 
comes inactive  and  ceases  to  feed.  It  is  not  a  very  active 
swimmer  and  becomes  an  easy  prey  to  large  fish  when  it 
ventures  into  deep  water. 


*  A  full  account  of  many  other  varieties  of  fish,  with  special  reference  to 
their  use  in  mosquito  control,  accompanied  by  illustrations,  will  be  found 
in  a  pamphlet  entitled  "The  Use  of  Fish  in  Mosquito  Control,"  which 
will  be  sent  on  application  to  the  International  Health  Board.  The 
Board  also  has  the  following  reprints  for  distribution  to  those  who  are 
interested:  "The  use  of  an  Indigenous  Fish  in  Combating  Malaria," 
by  H.  H.  Howard;  "Fish  as  Mosquito  Destroyers,"  by  M.  E.  Connor; 
"Some  personal  experiences  with  Fish  as  Antimosquito  Agencies  in  the 
Tropics,"  by  Daniel  M.  MoUoy;  "Suggestions  for  Developing  a  Cam- 
paign to  Control  Yellow  Fever,"  by  M.  E.  Connor. 
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Fig.  47. — ^A  "mojarrito"  hatchery  in  Merida,  Mexico 


Fig.  48. — Artificial  pond  in  public  garden  in  Bahia, 
Brazil.  Fish  are  being  bred  in  this  pond  for  use  in  combat- 
ing the  yellow  fever  mosquito 
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As  it  is  viviparous  the  young  do  not  need  a  special  en- 
vironment. New  broods  occur  every  month  or  six  weeks 
from  the  latter  part  of  April  until  October.  Some  broods 
number  as  high  as  100,  but  the  average  is  probably  less 
than  thirty-five.  The  young  are  about  one-half  inch  long, 
very  active  and  hardy.  They  may  attack  larvae  immedi- 
ately after  birth.  The  proportion  of  males  to  females  is 
about  one  to  eight  or  nine.  Sometimes  the  early  broods 
produce  young  later  in  the  same  season. 

This  fish  is  found  from  the  Ohio  Valley  southward  and 
as  far  north  as  southern  Illinois,  but  it  has  not  yet  been 
determined  to  what  extent  it  can  be  acclimatized  to  north- 
ern waters.  The  shore-line  should  provide  shallows  so 
that  the  young  fish  can  escape  from  the  cannibalism  of 
larger  species.  It  is  usually  not  possible  to  keep  any  ex- 
cept the  smallest  bodies  of  water  free  from  predatory  fish 
and  other  enemies  of  the  Gambusia,  among  which  is  to  be 
reckoned  the  watersnake.  Some  authorities,  however, 
consider  that  the  presence  of  large  fish,  such  as  the  bass,  is 
an  advantage  since  they  tend  to  keep  the  minnows  in  the 
shallow  water  where  they  are  able  to  do  the  most  effective 
work. 

An  Indigenous  Fish  Usually  Best.  Most  experimenters 
now  agree  that  for  mosquito  control  it  is  best  to  use  an  in- 
digenous fish.  A  special  study  must  be  made  in  each  case 
of  the  kinds  of  fish  available,  their  habits,  and  the  condi- 
tions under  which  they  are  to  be  used.  If  native  species 
are  not  used,  the  imported  variety  must  sometimes  be 
acclimatized  and  allowed  to  adjust  itself  gradually  to  its 
new  habitat.  In  choosing  a  fish  it  is  not  sufficient  to  know 
that  it  will  eat  mosquito  larvae  under  laboratory  condi- 
tions; habits  of  the  species  in  the  water  into  which  it  is  to 
be  introduced  must  be  verified.  The  fish  used  most  suc- 
cessfully are  ordinarily  those  found  most  abundantly  in 
the  regions  in  which  the  mosquitoes  occur.  The  minnow 
or  carp  family  (Cyprinidae),  widely  distributed  throughout 
Europe,  Asia,  northern  Africa,  and  North  America,  con- 
stituting the  majority  of  the  fresh-water  fish  in  those  areas, 
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have  been  used  to  a  limited  extent.  More  extensively  use- 
ful are  the  top-minnows,  erroneously  associated  with  the 
Cyprinidae  or  minnows.  Top-minnows  belong  to  the 
order  of  Cyprinodontes.  The  important  families  are  the 
Cyprinodontidae  and  the  Poecilidae.  The  latter  family 
includes  the  ordinary  viviparous  genera  such  as  Gambusia 
and  Lebistes.  The  former  includes  the  ordinary  oviparous 
killifish,  including  the  genus  Fundulus. 

In  the  United  States  one  particular  top-minnow,  the 
Gambusia  affinis,  has  found  extensive  application.  It  oc- 
curs in  Southern  waters  and  it  is  doubtful  whether  it  can  be 
accustomed  to  Northern  and  colder  climates.  A  natural 
mosquito  destroyer  for  the  Atlantic  Coast  is  the  kiUifish  or 
salt-water  minnow.  In  addition  to  these  there  are  the 
goldfish,  several  varieties  of  small  sunfish,  and  the  roach  or 
shiner,  which  is  widely  distributed.  Goldfish  are  good  for 
small  ponds,  but  are  lethargic,  likely  to  grow  too  large, 
and  being  omnivorous  and  cannibalistic  but  few  of  the 
young  survive.  The  little  flat  sunfish,  or  pumpkinseed, 
has  been  thought  of  as  good  for  general  purposes.  It 
abounds  everywhere  except  in  cold  mountain  streams,  and, 
unlike  the  top-minnow,  is  spiny-rayed  so  that  it  is  not  so 
easy  a  prey  for  larger  fish.  It  eventually  grows  too  large, 
but  the  young  remain  small  for  a  considerable  time. 

Advantages  and  Limitations  of  Fish  Control.  In  the  re- 
cent campaigns  against  yellow  fever  in  Central  and  South 
America  fish  have  come  to  be  considered  indispensable. 
Their  use  has  been  uniformly  successful  because  the  water 
containers  to  be  dealt  with  are  obvious  and  at  all  times 
subject  to  human  control.  The  effectiveness  of  a  suitable 
fish  when  properly  cared  for  is  remarkable.  A  typical 
instance  of  the  activity  of  a  larva-consuming  fish  is  related 
in  a  recent  article  by  Dr.  D.  M.  Molloy,  who  tells  of  a 
single  despised  catfish  which  kept  a  shallow  well  in  Corinto, 
Nicaragua,  clear  of  mosquito  larvae  for  more  than  three 
years,  and  earned  the  frying  pan  for  his  pains  when  the 
well  was  finally  closed  and  a  pump  installed.  For  malaria 
work,  although  drainage  is  probably  of  first  importance 
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because  of  the  permanency  of  the  results,  it  is  necessary  in 
many  cases  for  reasons  of  expense  to  resort  to  other 
methods  such  as  oiHng  and  fish  control.  The  value  of  oil- 
ing is  not  underestimated.  Yet  the  price  of  oil  and  labor 
costs  for  its  distribution  are  high,  especially  when  opera- 
tions over  large  areas  are  contemplated.  An  oil  film  is 
destroyed  by  rain  and  wind  storms,  and  subject  to  the 
same  disadvantages  as  fish  when  floatage  and  vegetation 
are  encountered.  The  cost  of  removing  such  obstructions 
is  about  the  same  for  oil  as  for  fish,  but  fish  control  is  less 
liable  to  accident  and  more  likely  to  be  enduring  in  its 
results.  If  a  native  variety  of  fish  is  used,  the  initial  cost 
is  very  small  and  the  second  season  is  likely  to  find  the  fish 
more  firmly  installed  and  doing  better  work  than  the  first. 
If  a  body  of  water  is  permanent,  not  chemically  polluted, 
nor  obstructed  by  vegetation,  there  seems  to  be  no  reason 
why  the  right  kind  of  fish  may  not  be  extremely  useful  for 
the  control  of  mosquito  breeding.  It  has  been  shown  many 
times  that  no  mosquito  larvae  will  survive  in  bodies  of 
water  free  from  floatage  and  vegetation,  properly  edged, 
and  amply  stocked  with  a  satisfactory  species  of  fish. 


Ill 

ISOLATION  OF  HOOKWORM  LARVAE  FROM 
THE  SOIL 

Cort  and  his  co-workers  in  the  course  of  their  investiga- 
tions into  the  life  of  hookworm  larvae  in  the  soil  made 
successful  use  of  the  Baermann  apparatus  for  isolating  in- 
fective larvae.^  From  these  studies  it  appeared  that  an 
important  practical  use  might  be  made  of  the  Baermann 
apparatus  for  locating  the  exact  sources  of  human  infesta- 
tion. If  spots  of  infested  soil  likely  to  cause  reinfection 
following  a  campaign  could  readily  be  located,  steps  could 
then  be  taken  to  eradicate  them. 

Use  of  Baermann  Apparatus  in  Porto  Rico.    In  the 

course  of  his  intensive  work  in  the  model  area  in  the  mu- 
nicipality of  Quebradillas,  Porto  Rico,  Earle  attempted  to 
use  the  Baermann  apparatus  to  determine  the  extent  of 
the  danger  of  reinfection  caused  by  lightly  infected  persons 
in  the  absence  of  latrines.  Serious  difficulties  of  various 
kinds  were  encountered.  In  many  cases  the  preceding 
latrine  campaigns  seemed  to  have  caused  the  pollution  to 
become  more  scattered,  so  that  it  was  difficult  to  locate 
infested  spots.  Nevertheless,  soil  samples  of  about  one 
pint  each  from  polluted  spots  around  fifty-two  houses 
were  collected  and  examined,  using  the  Baermann  ap- 
paratus and  following  the  procedure  described  by  Cort. 
Larvae  were  found  in  only  nine  of  the  fifty-two  samples. 
It  seemed  probable,  however,  that  larvae  may  actually 
have  been  present  in  other  samples  and  not  detected,  for 
the  accuracy  of  the  method  was  found  to  depend  largely 
on  the  skill  of  the  operator.  But,  assuming  that  these 
examinations   were   accurately   performed   and   that  the 

1  Cort,  W.  W.,  J.  E.  Ackert,  D.  L.  Augustine,  and  Florence  K.  Pajme. 
Investigations  on  the  Control  of  Hookworm  Disease.  II.  The  De- 
scription of  an  Apparatus  for  Isolating  Infective  Hookworm  Larvae  from 
Soil.     American  Journal  of  Hygiene,  Baltimore,  Jan.,  1922,  v.  2,  pp.  1-16. 
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Fig.  49. — Baermann  apparatus  used  in  field  work  for 
making  soil  infection  surveys  and  for  demonstrating  the 
presence  of  hookworm  larvae  in  the  soil  as  a  part  of  the 
educational  work  preceding  a  campaign 


Fig.  50. — A  popular  demonstration  of  hookworm  larvae 
in  the  soil,  in  Nicaragua.  People  who  see  a  mass  of  infec-. 
tive  larvae  extracted  from  the  soil  are  much  more  willing 
to  take  the  treatment  for  hookworm  disease  and  to  co- 
operate in  measures  for  preventing  soil  pollution 


Fig.  51. — Six  children  in  one  family  in  Dutch  Guiana  all 
heavily  infected  with  hookworms 


Fig.  52. — School  children  waiting  for  hookworm  treat- 
ment, San  Salvador 
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method  is  capable  of  demonstrating  the  presence  of  larvae 
in  relatively  small  numbers,  Earle  concluded  that  light 
human  infections  do  not  result  in  heavy  soil  infestation, 
even  in  the  absence  of  latrines. 

Use  of  Baermann  Apparatus  in  Making  Popular  Demon- 
strations of  Hookworm  Larvae.  In  certain  countries  the 
Baermann  apparatus  is  being  used  successfully  in  the  edu- 
cational work  of  the  hookworm  campaigns.  One  of  the 
most  effective  methods  of  pointing  out  the  danger  of  ac- 
quiring hookworm  infection  from  polluted  soil  is  to  give  a 
popular  demonstration  of  the  presence  of  infective  larvae 
in  a  sample  of  soil.  For  popular  demonstrations  of  this 
sort  a  portable  apparatus  has  been  used  consisting  of  pans, 
funnels,  etc.,  that  could  be  carried  in  a  case  9J  by  16  by  22 
inches,  resembling  a  medium  sized  suitcase  (see  Figs.  49  and 
50).  Cort  suggests  the  following  procedure:  Hookworm 
larvae  can  be  cultured  in  large  numbers  by  mixing  steri- 
lized sandy  soil  with  feces  containing  the  eggs.  The  soil 
can  be  rid  of  free-living  nematodes  by  heating  it  over  a 
flame  while  stirring  it.  About  four  parts  of  soil  to  one 
part  of  feces  should  be  used  for  the  culture.  After  a 
thorough  stirring  the  mixture  should  be  put  into  a  tin 
pan  in  a  layer  about  one  inch  in  thickness  and  kept  well 
moistened.  At  a  favorable  temperature  (70°  to  95°  F.) 
the  larvae  will  reach  the  infective  stage  in  about  six  or 
seven  days.  If  a  stool  from  a  heavily  infected  person  is 
used,  the  larvae  will  be  present  in  the  culture  in  large  num- 
bers, and  it  will  be  possible  to  demonstrate  them  in  the 
isolation  apparatus. 

The  funnel  part  of  the  apparatus,  with  the  rubber  tube 
on  the  stem  closed,  is  set  up  and  filled  with  hot  water  to  a 
level  below  that  of  the  bottom  of  the  sieve  when  this  is  in 
place.  The  soil  from  the  culture  is  then  put  Into  the  sieve 
and  this  is  set  in  the  funnel.  The  heat  from  the  surface 
of  the  water  attracts  the  larvae  to  the  bottom  of  the  sieve, 
so  that  when  water  is  poured  into  the  funnel  until  it  is 
above  the  soil,  they  will  fall  in  clouds,  and  can  be  seen  in 
the  funnel  below  the  sieve.     The  hot  water  should  be  left 
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below  the  sieve  for  at  least  half  an  hour  before  pouring 
additional  water  into  the  funnel,  as  in  this  way  the  larvae 
can  be  more  effectively  drawn  out  of  the  soil.  Care  should 
be  taken  that  the  water  poured  into  the  funnel  is  not  hot 
enough  to  kill  the  larvae. 

The  ease  with  which  hookworm  larvae  can  be  dislodged 
from  the  soil  by  the  isolation  apparatus  makes  it  a  simple 
matter  to  demonstrate  them  on  the  surface  of  soil.  A 
dark  reddish  sandy  soil  is  the  best  for  this  purpose.  In 
preparing  such  a  demonstration  some  of  the  soil  may  be 
placed  in  a  Syracuse  watch-glass,  well  moistened,  and  a 
large  number  of  infective  hookworm  larvae  placed  on  it 
with  a  pipette.  If  this  preparation  is  left  for  several  hours, 
the  larvae  will  come  to  the  surface  and  can  be  seen  with 
the  naked  eye,  hand  lens,  or  binocular  microscope.  If  they 
are  sufficiently  concentrated  they  can  be  easily  seen  with 
the  unaided  eye,  often  in  polyp-like  clumps.  By  breathing 
on  them  they  can  be  stimulated  to  wave  backward  and 
forward.  Since  the  position  which  the  larvae  assume  is 
like  that  in  nature,  it  is  possible  to  draw  a  very  convincing 
lesson  from  such  a  demonstration. 


FEASIBILITY  OF  COMPLETE  ERADICATION  OF 
HOOKWORM  DISEASE  FROM  A  LOCALITY 

Theoretically,  it  should  be  possible  to  rid  a  locality  en- 
tirely of  hookworm  infection  within  a  short  time  by  a 
series  of  intensive  control  campaigns.  In  Porto  Rico  dur- 
ing the  past  three  years  an  intensive  study  was  conducted 
by  Dr.  Rollo  B.  Hill  and  Dr.  Walter  C.  Earle  to  test  the 
practicability  of  such  an  undertaking  and  to  determine 
what  factors  tend  to  prevent  its  achievement.  The  meth- 
ods followed  in  this  study  and  the  conclusions  reached  are 
briefly  described  in  the  following  summary  of  Dr.  Earle's 
report. 

The  section  chosen  for  the  experiment  was  situated  in 
the  municipality  of  Quebradillas,  in  the  western  end  of  the 
island.  It  was  about  6  square  miles  in  extent  and  had  a 
population  of  approximately  2,000.  This  number  included 
farmers  living  on  their  own  land,  laborers,  and  a  rather 
large  proportion  of  beggars.  There  were  no  big  plantations 
within  the  area. 

Prior  to  the  inauguration  of  curative  work  latrines  were 
installed  in  practically  all  the  homes.  Many  of  these, 
however,  lasted  only  a  few  months.  It  was  not  until  well 
toward  the  end  of  the  work  that  all  the  homes  were  sup- 
pHed  with  latrines  of  a  durable  type.  On  the  whole,  there- 
fore, sanitary  conditions  in  the  area  between  the  close  of 
the  first  treatment  operations  and  the  inauguration  of  the 
final  campaign  could  not  be  characterized  as  other  than 
fair. 

Beginning  in  January,  1921,  three  treatment  campaigns 
were  conducted  practically  one  year  apart.  In  each  cam- 
paign general  preliminary  microscopic  examination  was 
made,  and  all  those  found  with  hookworm  infection  were 
treated,  providing  their  physical  condition  permitted. 
Operations  were  continued  until  at  least  80  per  cent  of  the 

179 


l80      THE  ROCKEFELLER  FOUNDATION 

population  were  negative  for  helminth  ova  on  microscopic 
re-examination. 

In  the  first  campaign  the  Howard  smear-centrifuge 
technique  of  stool  examination  was  employed,  and  oil  of 
chenopodium  and  thymol  were  used  as  vermifuges.  Usu- 
ally two  treatments  of  the  former  drug  and  one  of  the  lat- 
ter were  administered  before  re-examination.  Additional 
treatments  of  thymol  were  given  to  those  who  continued 
positive,  but  no  patient  received  more  than  eight  treat- 
ments. Toward  the  end  of  the  second  campaign  the  Willis 
method  of  examination  was  adopted  and  carbon  tetrachlo- 
ride was  administered  in  a  small  number  of  cases.  In  the 
third  campaign  the  Willis  technique  was  employed  in  all 
examinations  and  carbon  tetrachloride  was  used  for  all  first 
treatments  and  occasionally  for  second  treatments.  This 
vermifuge  was  adopted  both  because  of  its  reported  high 
efficiency  and  because  it  was  thought  that  the  worms  which 
had  proved  resistant  to  repeated  treatments  of  oil  of 
chenopodium  and  thymol  might  yield  to  a  new  drug. 

Reduction  of  Hookworm  Infection  in  Three  Campaigns. 

The  original  infection  survey  of  the  experimental  area  in 
January,  1921,  revealed  a  hookworm  incidence  of  87.6  per 
cent.  By  the  end  of  the  first  campaign  this  rate  had  fallen 
to  15.9  per  cent.  When  microscopic  re-examinations  were 
made  in  November,  1922,  at  the  beginning  of  the  second 
campaign,  the  infection  index  was  found  to  have  increased 
to  48.6,  which  rate  was  reduced  in  the  course  of  the  second 
campaign  to  11.0  per  cent.  By  September,  1923,  when  the 
third  campaign  was  inaugurated,  the  infection  rate  had 
risen  to  32.0  per  cent,  but  curative  measures  again  brought 
it  down  to  11.0  per  cent.  Thus,  though  the  infection  rate 
was  progressively  smaller  at  the  beginning  of  each  suc- 
ceeding campaign,  the  percentage  of  positives  in  each  case 
was  about  three  times  that  obtaining  at  the  end  of  the 
preceding  campaign. 

Fluctuation  of  Infection  Rates  Due  to  Inaccuracy  of 
Microscopic  Technique.  It  has  frequently  been  demon- 
strated that  the  smear-centrifuge  method  does  not  diagnose 


Fig.  53. — Upper  left:  Inspector-general  of  the  yellow 
fever  campaign  on  a  tour  of  inspection,  Merida,  Mexico. 
Upper  right:  An  inspector  and  his  helper  on  their  rounds 
during  the  yellow  fever  campaign  in  Bahia,  Brazil.  The 
equipment  carried  consists  of  a  ladder,  a  yellow  flag,  a 
flashlight,  paper,  paste,  brush,  fish,  and  kerosene.  Bot- 
tom: An  inspector  and  three  assistants  engaged  in  "petro- 
lizing"  the  sewers  to  prevent  the  breeding  of  yellow  fever 
mosquitoes,  Merida,  Mexico 


Fig.  54. — a.  A  mosquito-proof  tank  with  the  seal  con- 
spicuously placed  so  that  the  inspector  can  tell  at  a  glance 
if  cover  has  been  removed  or  tampered  with.  b.  Model 
used  to  show  improper  method  of  covering  tanks.  Though 
apparently  mosquito-proof,  inspection  would  show  that 
mosquitoes  have  easy  access  to  the  water  through  the 
"down  pipe."  c.  Funnels  placed  over  the  opening  of  the 
tank  where  the  water  enters.  Besides  preventing  the 
entrance  of  mosquitoes  the  wire  cloth  intercepts  debris 
from  the  house  roof 
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hookworm  infection  with  absolute  accuracy.  It  seemed 
probable,  therefore,  that  a  certain  percentage  of  the  changes 
in  the  findings  in  individual  cases  from  campaign  to  cam- 
paign might  be  attributable  to  error  in  microscopic  tech- 
nique. A  comparison  of  the  microscopic  reports  of  the 
three  campaigns  confirmed  this  opinion.  Cases  diagnosed 
as  negative  in  one  campaign  were  often  found  positive  on 
resurvey,  and  some  of  those  reported  positive  were  later 
found  negative  though  there  had  been  no  intervening  treat- 
ment. In  accounting  for  the  former  cases  the  possibility 
of  reinfection  could  not,  of  course,  be  entirely  ruled  out, 
and  in  the  latter  cases  it  was  necessary  to  take  into  consid- 
eration the  possible  natural  death  of  the  worms;  but  it  was 
felt  that  these  factors  were  not  entirely  responsible  for  the 
fluctuation  in  the  rates. 

A  tabulation  was  made  in  which  the  cases  found  positive 
in  the  second  campaign  were  classified  according  to  their 
status  in  the  original  campaign,  that  is,  as  to  whether  they 
had  been  negative,  or  positive  and  then  cured,  or  treated 
but  not  cured,  or  not  treated.  It  was  found  that  66  per 
cent  of  those  positive  at  the  beginning  of  the  second  cam- 
paign had  been  either  negative  or  cured  in  the  first  cam- 
paign, while  16  per  cent  had  been  treated  but  not  cured, 
and  18  per  cent  had  not  been  treated.  The  latter  group 
included  new  arrivals  in  the  area. 

A  study  of  the  data  gathered  at  the  beginning  of  the 
third  campaign  showed  that  27  per  cent  of  those  found 
negative  in  the  previous  campaign  had  become  positive 
and  17  per  cent  of  the  positives  had  become  negative.  It 
Is  noteworthy  that  42  per  cent  of  those  previously  treated 
but  not  cured  became  negative  In  the  interval  between  the 
campaigns.  The  low  percentage  of  change  from  positive 
to  negative  might  be  explained  by  the  fact  that  the  more 
accurate  Willis  method  of  examination  was  used  in  the 
third  campaign.  But  if  this  were  the  determining  factor 
it  would  seem  that  there  should  have  been  a  higher  per- 
centage of  cases  changing  from  negative  to  positive  than 
was  found.  Furthermore,  when  100  cases  which  had  been 
found  negative  by  the  Willis  method  at  the  beginning  of 
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the  third  campaign  were  re-examined  by  this  same  tech- 
nique two  months  later,  nineteen  were  shown  to  be  posi- 
tive. While  it  is  possible  that  reinfection  occurred  in  the 
intervening  period,  it  is  unlikely  that  this  would  reach  19 
per  cent. 

The  inaccuracy  of  the  method  was  further  suggested  by 
the  fact  that  seventeen  cases  found  positive  in  the  first 
campaign  but  not  treated,  were  all  reported  negative  in  the 
second  campaign,  while  in  the  third  campaign  five  were 
found  positive. 

Occurrence  of  Reinfection.  That  a  certain  amount  of  re- 
infection took  place  in  the  area  in  the  intervals  between 
campaigns  seemed  probable  both  from  the  conditions  re- 
vealed by  sanitary  surveys  and  from  the  fact  that  the 
number  of  negative  cases  becoming  positive  was  higher  in 
some  age  groups  than  in  others.  If  no  reinfection  had  oc- 
curred the  variation  should  have  been  approximately  the 
same  for  all  groups. 

Between  the  first  and  second  campaigns  the  greatest 
increase  in  infection  occurred  among  males  and  females  be- 
tween the  ages  of  4  and  15  years  (50.9  per  cent)  and  among 
males  from  16  to  60  years.  The  percentage  of  negative 
cases  becoming  positive  in  this  latter  group  was  46.1  as 
compared  with  a  percentage  of  34.7  for  females  of  the  same 
age  group.  Among  persons  61  years  of  age  or  over,  the 
percentage  of  negatives  becoming  positive  was  42.1.  It  is 
members  of  the  age  group  4  to  15  years  who  most  often 
fail  to  use  the  latrine  and  who  spend  the  greatest  amount 
of  time  about  the  yard,  where  soil  pollution  is  likely  to 
exist.  The  male  adults  are  particularly  subject  to  rein- 
fection during  their  working  hours  in  the  fields  and  in  their 
wanderings  in  search  of  work  to  other  parts  of  the  island 
where  latrine  and  treatment  campaigns  have  not  been 
conducted. 

Between  the  second  and  third  campaigns  the  rate  of 
change  was  still  high  among  males  in  the  age  group  16  to 
40  years,  35.0  per  cent  of  the  negatives  becoming  positive; 
but  it  was  relatively  lower  in  the  other  groups.     In  the 


Fig.  55. — Examining  cultures  of  Leptospira  icteroides 
from  yellow  fever  cases,  in  a  laboratory  of  the  Oswald© 
Cruz  Institute,  Bahia,  Brazil 


Fig.  56. — The  yellow  fever  service  in  Merida,  Mexico. 
The  men  own  the  bicycles  which  they  use  in  patrolling 
their  districts 


Fig.  57. — Sanitary  agents  of  the  Mexican  Yellow  Fever 
Commission  starting  out  on  their  weekly  inspections 


Fig.  58. — A  hookworm  laboratory  in  Panama 
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group  4  to  15  years,  31.2  per  cent  of  the  negatives  became 
positive;  among  females  between  16  and  40  years,  23.4 
per  cent  became  positive;  among  persons  between  41  and 

60  years,  21.4  per  cent  became  positive;  and  among  those 

61  years  of  age  and  over,  27.6  per  cent  became  positive. 
The  systematic  latrine  reinspection  carried  on  during  the 
second  campaign  and  the  consequent  improvement  in 
sanitation,  together  with  the  fact  that  there  was  an  unusu- 
ally light  rainfall,  may  explain  the  lowered  rates. 

Old  People  as  a  Source  of  Reinfection.  An  element  of 
the  population  that  may  present  a  problem  of  some  mag- 
nitude in  any  campaign  for  the  complete  control  of  hook- 
worm infection,  is  the  group  of  persons  of  advanced  years. 
Payne,  Cort,  and  Riley  called  attention  to  the  high  rate  of 
infection  among  the  elderly  in  Porto  Rico^,  a  rate  not  sur- 
prising in  view  of  the  active  life  of  many  of  these  people. 
It  is  not  unusual  to  find  men  and  women  of  60  years  of  age 
and  over  working  on  the  tobacco  and  coffee  plantations  of 
the  island  or  traveling  as  mendicants  from  community  to 
community.  It  is  obvious  that  these  persons  may  play  a 
considerable  part  in  perpetuating  infection.  Where  pos- 
sible, therefore,  they  should  be  included  in  the  treatment 
campaigns.  Their  activity  and  physical  condition  should 
be  a  test  of  the  advisability  of  treatment;  old  age  in  itself 
should  not  be  considered  a  reason  for  withholding  treat- 
ment. 

Reduction  of  Infection  as  Determined  by  Egg  and  Worm 
Counts.  With  a  view  to  determining  the  degree  of  in- 
fection obtaining  among  the  persons  who  were  positive 
for  hookworm  infection  after  two  campaigns  had  been 
conducted,  a  series  of  egg  counts  and  worm  counts  was 
made  at  the  beginning  of  the  third  campaign. 

For  1,525  persons  whom  the  microscope  had  shown  to  be 
negative  at  the  end  of  the  second  campaign,  the  average 

1  Payne,  G.  C,  W.  W.  Cort,  and  W.  A.  Riley.  Investigations  on  the 
control  of  hookworm  disease  XX.  Human  Infestation  Studies  in  Porto 
Rico  by  the  Egg-Counting  Method.  American  Journal  of  HyguM,  Bal- 
timore, May,  1923,  v.  3,  p.  315-338. 
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egg  count  per  slide  was  0.6  and  the  average  worm  count, 
3.3.  For  214  persons  who  had  been  treated  in  the  previous 
campaign  but  not  cured,  the  average  egg  count  was  4.7 
and  the  worm  index  25.3.  For  11  persons  who  had  not 
been  treated,  the  ^%%  count  was  24.0  and  the  worm  index 
164.0.  For  138  new  arrivals  in  the  area  the  egg  index  was 
8.5  and  the  worm  index  70.0.  The  average  ^%^  count  for 
the  entire  population  was  2.5  and  the  worm  index  was  12.4, 
the  males  harboring  an  average  of  16.4  worms  and  the 
females  an  average  of  9.1  worms. 

As  was  to  be  expected,  the  persons  not  treated  in  previ- 
ous campaigns  showed  the  highest  egg  and  worm  indices. 
A  very  appreciable  degree  of  infection  was  found  among 
those  treated  but  not  cured.  The  group  previously  nega- 
tive or  cured  made  up  11  per  cent  of  the  total  population 
and  about  63  per  cent  of  the  positive  cases,  but  harbored 
only  16  per  cent  of  the  total  number  of  worms.  The  group 
treated  but  not  cured  constituted  11  per  cent  of  the  popu- 
lation, included  20  per  cent  of  the  positive  cases,  and  har- 
bored 16  per  cent  of  the  total  worms.  The  groups  of 
those  not  treated  and  of  new  arrivals  in  the  area  included 
only  11  per  cent  of  the  population  and  16  per  cent  of  the 
positive  cases,  but  harbored  G1  per  cent  of  the  total  num- 
ber of  worms. 

Complete  Eradication  of  Infection  Within  a  Short  Time 
not  Practicable.  While  the  majority  of  those  found  posi- 
tive to  hookworm  infection  on  resurvey  were  of  the  group 
which  had  been  negative  or  cured  in  the  previous  cam- 
paign, the  worm  index  of  these  persons  was  so  low  (3.3) 
that  it  would  not  seem  advisable  to  continue  to  treat 
them  through  a  series  of  campaigns  in  order  to  insure  the 
removal  of  the  last  hookworms  which  they  might  harbor. 
Moreover,  since  much  of  the  rise  and  fall  in  the  infection 
rate  of  this  group  appeared  to  be  due  to  inaccuracy  in  the 
method  of  stool  examination  it  would  be  necessary,  if 
complete  eradication  were  to  be  assured,  to  disregard  the 
microscope  and  treat  the  whole  population  each  year  for 
a  period  of  years,  giving  each  inhabitant  a  number  of 
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treatments.  Since  this  plan  would  be  impracticable  on  a 
large  scale,  it  would  seem  wiser  in  recampaign  work  to  dis- 
regard the  group  of  persons  previously  negative  or  cured, 
and  concentrate  attention  on  those  who  had  not  been  cured, 
those  who,  for  medical  or  other  reasons  had  not  been  treated, 
and  the  newcomers  in  the  area.  Thus  the  heavy  infec- 
tion would  be  reduced,  and  if  efficient  permanent  sanitary 
inspection  were  maintained  to  insure  the  upkeep  of  a  la- 
trine in  each  home,  the  light  infections  would  in  time 
eliminate  themelves. 


V 

RELATIVE  EFFICIENCY  OF  VARIOUS  METHODS 
OF  HOOKWORM  DIAGNOSIS 

Of  the  five  methods  ordinarily  employed  in  the  diagnosis 
of  hookworm  disease  there  is  probably  none  that  will  detect 
with  absolute  accuracy  every  case  of  the  infection  existing 
in  a  community.  Data  on  the  relative  reliability  of  the 
several  methods  are  furnished  by  studies  made  in  1923  by 
Earle  in  Porto  Rico  on  the  Willis  floatation,  the  egg-count, 
and  the  worm-count  methods  of  stool  examination,  and 
by  Strode  in  Brazil  on  the  Willis,  direct  smear,  and  centri- 
fuge techniques. 

Comparative  Results  of  Willis,  Egg-Count,  and  Worm- 
Count  Methods.  In  Earle's  studies  43  per  cent  of  the  cases 
diagnosed  as  negative  by  the  Willis  technique  yielded 
worms  following  treatment.  Stoll's  egg-count  method^ 
was  found  even  less  accurate,  for  it  failed  to  find  ova  in  60, 
or  12.6  per  cent,  of  477  specimens  which  the  Willis  method 
had  shown  to  be  positive.  The  worm  count,  too,  failed  in 
certain  instances.  No  worms  were  found  in  16,  or  8.1  per 
cent,  of  a  series  of  198  counts  made  on  persons  found  positive 
by  the  Willis  technique.  In  five  of  the  sixteen  cases  eggs  had 
been  found  by  the  egg-count  method,  the  average  count 
being  1.0  per  slide.  The  majority  of  the  sixteen  patients 
had  been  treated  in  previous  campaigns,  and  it  is  possible 
that  they  retained  a  few  worms  which  for  some  reason 
could  not  be  reached  by  anthelmintics.  A  tabulation  of 
the  number  of  persons  found  positive  by  each  of  the  three 
methods  of  examination  showed  58.5  per  cent  positive  ac- 
cording to  worm  counts,  31.4  positive  according  to  the 
Willis  technique,  and  28.7  per  cent  positive  by  egg  count. 

Relative  Accuracy  of  Willis,  Direct  Smear,  and  Centri- 
fuge Methods.     In  the  Strode  studies,  12,270  fecal  speci- 

^  A  brief  account  of  Stoll's  dilution-count  method  will  be  found  in  the 
Ninth  Annual  Report  of  the  Board  (1922),  pages  107-108. 
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mens  were  examined  by  the  direct  smear  and  Willis  tech- 
niques; the  specimens  negative  according  to  the  smear 
method,  5,321  in  number,  were  centrifuged  and  re-examined. 
By  the  Willis  technique  69. 1  per  cent  of  the  specimens  exam- 
ined were  found  positive  for  hookworm,  while  only  56.6  per 
cent  were  found  positive  by  the  direct  smear  method,  and 
61.3  per  cent  by  the  combined  smear  and  centrifuge 
methods.^  The  results  secured  for  ova  other  than  hook- 
worm indicate  that  the  several  methods  vary  in  efficiency 
according  to  the  ovum  sought.  The  Willis  and  direct 
smear  methods  gave  practically  identical  results  for  As- 
caris  ova,  73.2  per  cent  as  against  73.0  per  cent;  but  when 
the  direct  smear  and  centrifuge  methods  were  used  in 
combination  2.6  per  cent  more  positives  were  found  than 
by  the  Willis  technique  alone.  For  Trichuris  the  Willis 
method  was  even  more  efficient  than  for  hookworm,  since 
it  gave  16.7  per  cent  more  positives  than  the  combined 
smear  and  centrifuge  techniques  and  27.7  per  cent  more 
positives  than  the  direct  smear  alone.  Both  Schistosoma 
and  Tenia  were  found  much  more  frequently  with  the 
direct  smear  or  the  smear-centrifuge  method  than  with  the 
Willis  method.  Over  five  and  one  half  times  as  many 
Schistosoma  and  twice  as  many  Tenia  were  discovered  by 
the  direct  smear  and  centrifuge  methods  in  combination 
as  by  the  Willis  method. 

In  order  that  an  absolute  comparison  of  the  efficiency 
of  the  three  methods  might  be  made,  each  specimen  that 
was  positive  for  hookworm  was  listed  according  to  whether 
it  had  been  found  positive  by  the  Willis  method  alone,  the 
direct  smear  alone,  the  centrifuge  alone,  or  by  both  the 
Willis  and  direct  smear,  or  the  Willis  and  centrifuge, 
methods.  Of  the  12,270  persons  examined,  71.9  per  cent 
were  positive  to  some  one  of  the  microscopic  techniques 
employed:  54.8  per  cent  of  the  cases  were  positive  to  both 
the  direct  smear  and  the  Willis  technique,  10.6  per  cent 
were  positive  to  the  Willis  technique  alone,  1.8  per  cent  to 

^  The  technique  of  microscopic  diagnosis  by  direct  smear  and  by  centri- 
fuge was  described  in  some  detail  in  the  Sixth  Annual  Report  of  the  Board 
(1919),  pages  79-82. 
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the  direct  smear  method  alone,  1.0  to  the  centrifuge  method 
alone,  and  3.7  per  cent  to  both  the  Willis  and  centrifuge 
methods.  Of  the  5,321  cases  negative  to  the  direct  smear 
method,  8.7  per  cent  were  positive  to  both  Willis  and  cen- 
trifuge methods,  24.4  per  cent  to  the  Willis  method  alone, 
and  2.2  per  cent  to  the  centrifuge  alone. 

It  will  be  seen  that  in  these  studies  the  failures  of  the 
Willis  method  were  few  as  compared  with  the  direct  smear 
and  the  centrifuge  methods.  It  failed  to  find  1.8  per  cent 
of  positive  cases  which  the  direct  smear  method  found,  but 
on  the  other  hand  it  added  14.3  per  cent  where  the  smear 
method  failed,  and  24.4  per  cent  where  the  centrifuge 
failed. 

Economy  of  Time  an  Important  Advantage  of  Willis 
Technique.  In  the  Strode  studies  an  accurate  record  was 
kept  for  two  days  of  the  time  spent  by  the  microscopist 
on  each  slide  examination.  For  the  examination  of  170 
specimens  the  Willis  method  required  205  minutes  as  com- 
pared with  400  minutes  consumed  by  the  combined  direct 
smear  and  centrifuge  methods.  The  former  method  re- 
vealed 97  positive  cases,  and  the  latter  91.  Thus  practi- 
cally one  half  the  time  consumed  by  the  smear-centrifuge 
technique  was  sufficient  to  carry  out  the  Willis  technique. 
The  total  number  of  hours  expended  in  these  examinations 
was  large,  but  this  was  due  to  the  fact  that  specimens  were 
searched  thoroughly  for  ova  of  all  types.  Had  the  search 
been  limited  to  hookworm  ova,  much  time  would  have 
been  saved. 


STATISTICAL  TABLES 

NOTES  ON  TABLE  1 

1.  Table  1  on  the  following  pages  presents  a  concise  statistical  summary 
— by  the  main  geographical  divisions  of  the  work,  by  states  and  countries, 
and  by  years — of  the  persons  examined  and  treated  in  the  world-wide 
campaign  for  the  relief  and  control  of  hookworm  disease  aided  by  the 
International  Health  Board.  It  shows  that  in  the  fourteen  years  from 
1910  to  1923,  inclusive,  a  total  of  4,387,113  persons  have  been  examined 
in  thirty-seven^  different  states  and  countries,  of  whom  2,553,575,  or 
58.2  per  cent,  were  found  infected.  Of  those  infected,  3,441,411,  were 
given  at  least  one  treatment;  while  2,048,156,  or  59.5  per  cent,  received 
two  or  more  treatments. 

2.  Differences  between  figures  which  appear  in  this  report  and  in  the 
1921  and  earlier  reports  arise  (1)  from  the  fact  that  Table  1  must  be  pre- 
pared for  publication  each  year  before  final  statistical  data  are  received 
from  all  areas,  and  (2)  from  the  further  fact  that  in  areas  where  mass 
treatment  has  been  followed  in  previous  years  the  number  of  persons  ex- 
amined and  found  infected  was  estimated  on  the  basis  of  the  findings  for 
those  actually  examined  in  preliminary  surveys.  In  the  following  table 
the  figures  represent  only  those  actually  examined.  It  follows,  therefore, 
that  for  some  countries  the  number  of  persons  treated  is  in  excess  of  the 
number  of  those  examined  and  found  infected. 

3.  The  figures  in  this  table  do  not  in  all  cases  represent  the  exact 
numbers  examined  and  treated  in  each  country  during  the  calendar  year. 
The  statistics  show,  rather,  the  total  number  of  persons  examined  and 
treated  in  the  areas  in  which  the  work  was  completed  and  for  which  final 
reports  were  made  to  the  Board  during  each  calendar  year.  In  other 
words,  some  of  the  work  reported  in  this  table  for  each  year  was  actually 
done  in  the  preceding  year  but  not  reported  until  the  campaign  in  the 
sub-area  was  definitely  completed. 

4.  Two  treatments  of  a  standard  remedy  remove,  on  the  average, 
from  88  to  95  per  cent  of  the  worms  harbored,  depending  upon  the  drug 
used  and  the  method  of  administration;  and  it  is  seldom  that  they  leave 
more  than  ten  worms  in  the  intestine.  Thus,  though  some  persons  may 
remain  lightly  infected  after  two  treatments,  this  number  is  nevertheless 
adequate  to  establish  what  may  be  termed  a  "practical"  cure.  One 
treatment,  similarly,  removes  from  75  to  90  per  cent  of  the  worms. 


»  See  footnote  4,  page  207. 
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5.  Though  the  figures  have  been  itemized  by  states  and  countries  and 
by  years,  this  has  not  been  done  primarily  to  invite  comparison  of  the 
results  for  one  state  with  those  for  another,  or  of  one  year's  work  with 
that  of  another.  Too  many  variable  factors  affect  the  results  for  such 
comparisons  to  be  entirely  valid.  For  instance,  among  other  reasons, 
the  variations  or  fluctuations  may  be  due  to  the  density  of  population 
or  severity  of  infection  in  the  areas  of  operation,  to  size  of  working  staff, 
or  to  differences  in  the  plan  of  work  pursued.  In  other  instances,  as  in 
British  Guiana  in  1919  and  Dutch  Guiana  in  1921,  the  figures  may  rep- 
resent results  for  only  a  few  months  instead  of  a  complete  year. 

6.  The  table  includes  the  results  of  the  early  dispensary  effort  aided  by 
the  Rockefeller  Sanitary  Commission  in  the  Southern  States.  These 
figures  are  not  itemized  by  years,  but  are  reported,  under  the  respective 
states,  as  the  total  for  the  years  1910  to  1914,  inclusive.  Some  of  the 
work  for  1914,  separately  indicated,  was  aided  by  the  International 
Health  Board.  Since  1915,  when  work  by  the  dispensary  plan  ceased  in 
these  states,  the  chief  effort  against  hookworm  disease  has  been  directed 
toward  the  building  and  use  of  latrines.  Therefore  the  aggregate  figures 
for  examination  and  treatment  are  not  so  large  as  in  previous  years,  nor 
do  they  represent  in  all  cases  such  thoroughgoing  effort  in  the  curative 
phase  of  the  work. 

7.  In  a  number  of  countries  operations  were  suspended  during  the  war 
and  resumed  after  its  close;  in  others  there  have  been  temporary  periods 
of  suspension  due  to  industrial  depression,  lack  of  trained  directors,  or 
similar  causes. 

8.  Only  the  results  of  campaigns  aided  directly  by  the  International 
Health  Board  or  Rockefeller  Sanitary  Commission  are  included.  In  a 
number  of  countries,  as  in  Brazil,  government  or  voluntary  agencies  are 
conducting  extensive  independent  campaigns  against  the  disease,  the 
results  of  which,  if  they  could  be  included,  would  substantially  increase 
the  aggregate  examinations  and  treatments. 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913- 
Dec.  31,  1916 

1917 

1918 

1919 

Grand  Total 

$997,280.47 

$578,367.75 

$1,121,862.86 

$1,436,355.00 

Reliji;*'  and  Control  of 

Hookworm  Disease  .  . 

County   Health   Work 

Malaria  Control 

Yellow  Fever  Control 
Tuberculosis  in  France 
Public  Health  Educa- 
tion  

632,089.88 

54,496!  97 
41,863.17 

29,916.60 

95,024.51 

143,889.34 

369,988.49 

182.95 

39,978.58 

9,344.03 

51,856.24 

1,151.44 

9,232.30 
34,776.06 
61,857.66 

457,936.54 

2,494.53 

26,489.29 

46,639.17 

433,030.43 

35,142.82 

5,345.82 
41,339.58 
73,444.68 

509,091.99 

2,439.25 

34,965.08 

94,526.42 

602,775.78 

36,701.04 

Public  Health  Adminis- 
tration  

Public  Health  Labora- 
tory Service 

Field    Staff    Salaries, 
Expenses,    etc.,    Not 
Prorated  to  Specific 
Budgets 

21,701.87 

Miscellaneous 

Administration 

55,846.90 
78,306.67 

Relief  and  Control  of 
Hookworm  Disease  . . 

United  States 

West  Indies 

Central  America .... 

South  America 

The  East 

632,089.88 
137,130.73 
179,773 .  15 
160,949.40 
4,779.77 
133,980.62 
15,476.21 

137,130.73 
4,343.33 

22,822  .'59 
14,633.12 

2,342.57 
20,505.91 

6,309.33 
11,516.08 
17,687.29 
18,146.91 
14,026.68 

369,988.49 
53,446.11 
87,764.12 
98,483.25 
43,309.16 
84,912.45 
2,073.40 

53,446.11 
1,235.97 
2,462.59 
2,436.95 
2,200.00 
1,278.66 
9,223.36 
8,548.71 
7,967.22 
6,585.02 
5,170.48 
6,337.15 

457,936.54 
87,284.58 
57,800.06 

113,545.86 

97,031.00 

97,932.47 

4,342.57 

87,284.58 
5,922.09 
2,784.41 
5,418.95 
2,064.97 
1,317.93 
9,427.52 
15,775.89 
13,870.12 
6,642.20 
9,362.85 
5,947.86 

509,091.99 
110,860.17 

48,457.24 
111,684.19 
157,555.86 

80,014.39 

Miscellaneous 

United  States^ 

Alabama 

520.14 

110,860.17 
5,283.74 

Arkansas 

Georgia 

4,604.21 

Kentucky 

1,978.40 

Louisiana 

1,370.18 

Mississippi 

15,773.21 

North  Carolina 

South  Carolina 

Tennessee 

13,924.04 
14,754.86 
10,201.59 

Texas 

22,380.20 

Virginia 

10,012.42 

*  Includes  initial  deposit  under  retirement  plan. 

*  In  September,  1917,  the  hookworm  work  in  the  Southern  States  began  to  be  absorbed  in  the  programs 
states  than  in  others,  it  was  not  possible  to  announce  until  the  end  of  1920  that  in  all  the  states  the 
all  efforts  directed  toward  the  relief  and  control  of  hookworm  and  other  soil-borne  diseases. 
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1920 

1921 

1922 

1923 

Total 

i  1,658, 672. 61 

$1,698,776.26 

$1,868,892.12 

$2,452,728.84 

SI  1,812, 885. 91 

621,520.98 

457,409.50 

498,996.06 

413,833.90 

3,960,867.34 

8,182.77 

167,996.90 

214,854.79 

216,898.80 

613,049.99 

133,929.02 

150,291.34 

161,455.14 

163,099.14 

764,704.56 

139,757.40 

236,755.46 

211,980.51 

321,136.91 

1,102,003.07 

518,013.51 

359,540.31 

268,274.49 

82,041.52 

2,315,532.28 

68,373.54 

89,092.64 

164,675.97 

498,365.74 

893,503.19 

12,708.81 

20,736.31 

68,917.73 

185,903.85 

288,266.70 

16,109.70 

26,325.29 

32,180.74 

74,615.73 

26,074.89 

38,936.95 

64,781 .  19 

1 247,734.39 

443,724.01 

38,539.49 

38,916.59 

17,719.15 

14,682.99 

336,845.27 

91,472.20 

122,990.56 

170,911.80 

1276,850.86 

1,019,723.77 

621,620.98 

467, m -60 

498,996.06 

413,833.90 

8,960,867.34 

136,019.06 

15,730.39 

7,510.26 

5,960.29 

553,941.59 

61,857.73 

85,541.60 

110,039.59 

116,828.44 

748,061.93 

98,303.98 

83,920.99 

86,922.83 

90,714.46 

844,524.96 

206,486.22 

150,344.49 

170,298.81 

70,361.78 

900,167.09 

113,472.55 

115,805.46 

116,718.54 

99,648.03 

842,484.51 

5,381.44 

6,066.57 

7,506.03 

30,320.90 

71,687.26 

136,019.06 

15,780.89 

7,510.26 

5,960.29 

553,941.59 

17,256.71 



25.00 

34,066.84 
5,247.00 

4,525.39 

39,808.09 

16,599.03 

37,475.52 
6,309.34 

20,769.72 



75,639.72 

10,463.00 

55,020.97 

17,210.63 

65,318.91 

13,533.22 

54,649.32 

14,723.99 

69,784.43 

14,965.17 

51,289.28 

of  the  rapidly  developing  county  departments  of  health.     The  period  of  transition  being  longer  in  some 
county  health  departments  would  henceforth  assume  as  one  of  their  regular  functions,  responsibility  for 
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TABLE  2 :  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 


July  1,  1913- 
Dec.  31,  1916 


1917 


1918 


1919 


Relief  and  Control  of 
Hookworm  Disease — 
Continued 
United  States — Corded 

Administration 

County     Dispensary 

Work  in  the  South 

Resurveys 

West  Indies 

Antigua 

Barbados  (survey) . . 
British  Guiana^ . . . . 
Cavman    Islands 

(survey) 

Dominica  (survey) . . 

Dutch  Guiana^ 

Grenada 

Jamaica 

Porto  Rico 

Santo    Domingo 

(survey) 

St.  Kitts*^  (survey) . . . 

St.  Lucia 

St.  Vincent 

Tobago  (survey) .... 

Trinidad 

Administration 

Central  America 

British  Honduras 

(survey) 

Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Administration 

South  America 

Brazil 

^    Colombia 

I  Paraguay 


$. 


4,796.92 


179,778.16 

14,834.97 

1,651.31 

41,565.87 


14,933.39 

27,751.78 


17,086.26 
15,994.33 


32,307.77 
13,647.47 

160,94d.40 

4,273.47 
43,189.49 
22,552.53 


26,353.10 

52,038.20 

10,925.24 

1,617.37 

4,779.77 
4,779.77 


87,764.12 
4,758.87 


19,231.23 

1,795.16 

1*9,168!  40 
7,778.80 


6,865.60 
9,384.18 
1,072.22 
10,898.37 
6,811.29 

98,483.26 


21,752.31 
13,346.70 


19,418.74 
22,881.75 
21,083.75 


43,309.16 
43.309.16 


$8,749.79 


57,800.06 


16,504.11 


4,389.11 
1,833.74 
3,937.85 


8,152.28 
6,383.25 


12,301.48 
4,298.24 

113,646.86 


21,330.40 
20,816.27 


22,454.30 

24,312.26 

17,573.90 

7,058.73 

97,031.00 
97,031.00 


$10,577.32 

48,457.24 
9,984  .*28 

"6i3.'23 
9,832!  48 

8,169!  32 


15,293.43 
4,624.50 

111,684.19 


20,492.01 
19,514.73 

26,164!  44 

18,565.05 

17,162.10 

9,785.86 

167,666.86 

155,430.38 

2,125.48 


1  For  administrative  reasons  British  and  Dutch  Guiana,  although  on  the  mainland  of  South  America, 
«  Eeporta  incomplete. 
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Years  igi3-ig2j,  Inclusive,  Covering  All  Activities — Cont'd 


1920 

1921 

1922 

1923 

Total 

$6,032.20 

$ 

% 

% 

$25,359.31 

15,736!  39 

7,5i6!26 

5,935.29 

4,796.92 
29,175.94 

61,867.73 

85,541.60 


l,28i!62 

110,089.59 
2,552.67 

"248!37 

116,828.44 

748,061.93 

22,146.51 

1,651.31 

89,301.25 

18,406!  09 
7,823.35 

12*9i7!66 

16,949!  24 
18,290.86 

17,786!  64 

23*,24i!56 
28,450.98 

89.32 
19,416.68 

221,280.54 
30,395.06 

1,795.16 
89.32 
89,795.45 
37,364.32 
93,641.76 
84,960.25 

1,077.07 
11,444!  57 

l*6,6i6!7i 
6,039.23 

8,545!  88 

17,489!  50 
10,067.44 

9,378!  86 

17,596!  83 
10,789.74 

1,989.24 
9,182.04 

23,460.87 
11,014.69 

1,077.07 

1,989.24 

78,764.75 

31,761.76 

1,072.22 

145,358.96 

67,292.60 

98,808.98 

88,920.99 

86,922.88 

90,714.46 

844,524.96 

20,2i9!66 
17,126.43 

18,745  !i2 

20,061.02 

14,973.80 

7,178.01 

14,66i!92 
15,362.58 

21,479!  43 

23,496.22 

3,520.84 

6,000.00 

6,355!  65 
18,467.99 
10,802.41 
15,790.55 
18,675.03 
8,283.79 
8,548.01 

4,9179.63 
16,246.60 
14,286.73 
12,980.46 
29,407.59 
5,271.68 
7,541.77 

4,273.47 

152,380.41 

143,433.83 

25,089.14 

163,386.14 

209,437.12 

98,795.10 

47,729.75 

206,486.22 

193,560.95 

12,925.27 

150,844.49 

131,709.52 

18,634.97 

170,298.81 

148,602.50 

21,696.31 

70,361.78 

46,592.10 

22,217.48 

1,552.20 

900,167.09 

821,015.38 

77,599.51 

1,552.20 

are  oonsidered  West  Indian  colonies. 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913- 
Dec.  31,  1916 

1917 

1918 

1919 

Reuep  and  Control  of 
Hookworm  Disease — 
Continued 

The  East 

$133,980.62 
34,910.67 

2'3",658!9i 

26,074!  78 

3,386.37 

327.66 

4,522!  35 

6,147.52 

34,952.36 

15,476.21 

....... 

15,476  !2i 

$84,912.45 

16,572.64 
4,074.84 

30,346!  60 
3,981.58 

5,776!  92 


7,469!  69 

6,458.57 

10,298.21 

2,073.40 
2,073.40 

$97,932.47 
18,633!  56 

36,641!  44 
12,400.87 

5,579!  84 

*8,689!66 

13,042.15 

4,145.61 

4,342.57 

2,990.76 

945.35 
406.46 

$80,014.39 
15,902  !95 

32,497!  87 
12,187.58 

Uncinariasis      Com- 
mission to  Orient . . 
AustraUa 

British  North  Borneo 
British  Solomon   Is- 
lands (survey) 

Ceylon 

China     .           

Egypt             

Fiji  Islands 

Java  (survey) 

India 

Mauritius 

Seychelles  Islands .  .  . 
Siam 

*8,29i!96 
7,514.66 
3,619.43 

520  14 

Administration 

Miscellaneous  

Field  Studies: 

Alabama 

Brazil 

Ceylon 

China 

Porto  Rico 

Thymol 

Research   in    carbon 
tetrachloride 

Study  of  methods  of 
diagnosing   hook- 
worm disease 

Conferences    of 
Health  Officers. . . 

Motion  Picture  Film 

Salvador: 

Portable  house  and 
office 

43.95 
476.19 

Loss    from    earth- 
quake   

Dutch  Guiana,  Care 
and  storage  of  mo- 
tor boat 



Reports  incomplete. 


■ 


INTERNATIONAL   HEALTH   BOARD  213 

Years  IQIJ-IQ2J,  Inclusive,  Covering  All  Activities — Cont'd 


1920 

1921 

1922 

1923 

Total 

$11347^.55 

$115,806.46 

$116,718.54 

$99,648.03 

$842,484.51 

35,4i7;4i 
3,106.23 

39,9i2!29 
7,440.10 

35,375  [57 
5,641.00 

33,745.09 
3,101.75 

51,483.31 

183,061.65 

19,289.08 

33,779 128 

V'sioloo 

5,688.56 

4,643.03 

15,850.03 

7,178.01 

1,378.85 
23,689.34 

"498;64 
12,496.30 

18,429  lis 
11,960.76 

225.60 
15,041.57 

10,653 '.55 

9,883 '.53 
7,356.43 

23,993!  28 
8,548.01 

» 7,020.31 

Cr.  8,952.64 
7,594.37 

10,2i75.46 
12,235.10 

27,086.88 
7,541.77 

1,604.45 

202,068.72 

28,570.03 

17,122.14 

33,489.69 

327.66 

40,465.23 

25,280.09 

32,956.03 

118,522.27 

88,244.16 

5, 38 1.44 

6,066.57 

7,506.03 

30,320.90 

71,687.26 



3,6i8;83 

V,666!35 
356.35 

5,358!  26 

14,524.06 

220.96 

85.09 

7,434.94 



9,455.85 

14,524.06 

1,227.31 

441.44 

7,434.94 

8,977.09 

15,476.21 

9,455.85 

500.00 

758.57 



1,302.52 

2,488.71 
2,817.73 

1,584!  74 

7,552.87 
4,402.47 

75.00 

363.00 

26.50 

1,400.00 

123.04 
406.46 

363.00 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913- 
Dec.  31,  1916 

1917 

1918 

1919 

County  Health  Work.  . 
United  States: 

Alabama 

California 

Florida 

# 

$182.95 

"182 [95 


$2,49Jt.5S 
'2*494  .'53 

$2,439.25 

Georsda 

Illmois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Minnesota 

Mississippi 

Missouri 

New  Mexico 

North  Carolina . . , 
Oregon 

2,264;  25 

South  CaroUna .  .  . 

Tennessee 

Texas 

Virginia 

West  Virginia .... 

Wyoming 

Administration.  .  . 
Canada: 

New  Brunswick. . . 
South  America: 

Brazil 

175.00 

Malaria  Control 

Co-operative     Demon- 
f**strations: 
United  States: 
Alabama 

54,Jfi6.97 

ll,i64;58 
........ 

43,392!  39 

39,978.58 

4,276  .'23 

35,762.35 

26,489.29 

4^749.02 

21,740  .'27 

34,965.08 

Arkansas 

California 

Georgia 

13,505.66 

Illinois 

Louisiana 

Mississippi 

Missouri 

21,i67.*37 

North  Carolina .  . . 
South  Carolina .  .  . 

Tennessee 

Texas 

• * 

Virginia 

Administration.  .  . 

*  Reports  incomplete. 
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Years  1913-1923^  Inclusive,  Covering  All  Activities — Cont'd 


1920 

1921 

1922 

1923 

Total 

$8,182.77 

$167,996.90 

$214,864.79 

$216,898,80 

^$613,049.99 

18,231.35 

21,915.97 

19,966.46 

60,113.78 



607.22 

6,250.00 

6,857.22 

237.75 

772.08 

1,009.83 

4,338.17 

2,790.68 

1,53*7.72 

8,666.57 



1,927.94 

1,849.99 

3,777.93 

1,641.66 

2,250.00 

3,891.66 

954.18 

181.33 

1,135.51 

4,494.00 

6,316.99 

13,095.38 

7,349.13 

31,255.50 

16,316.41 

16,057.84 

16,802.48 

49,176.73 

5,618.28 

15,397.64 

14,184.73 

85,200.65 

1,815.36 

7,168.18 

3,720.00 

1  2,585.53 

17,645.27 
2,585.53 

15,652.72 

ll,7l3.47 

20,238.91 

47,605.10 

600.00 

9,391.41 

9,575.00 

19,566.41 

10,837.52 

8,510.73 

6,879.86 

26,228.11 

957.04 

14,413.38 

7,169.78 

9,041.86 

31,582.06 

4,441.17 

6,138.42 

10,579.59 

lV,65i.97 

12,302.18 

13,929.78 

43,883.93 

14,686.42 

14,421.51 

10,950.54 

40,058.47 

12,944.58 

13,765.55 

^  11,386.40 

38,096.53 

13,972.74 

11,319.44 

11,710.39 

37,002.57 

2,731.73 

4,164.56 

5,089.15 

8,223.28 
399.75 

20,383.72 
399.75 

10,198.70 

12,887.71 

14,316.45 

37,402.86 

9,000.00 

1  6,722.55 

15,722.55 





12,513.92 

10,708.24 

23,222.16 

133,929.02 

160,291.34 

161,466.14 

163,099.14 

764,704.56 

8,906.92 

7,650.06 

16,416.93 

8,232.07 

40,205.98 

7,048.90 

4,777.15 

6,388.11 
3,111.12 

4,274.13 

56,123.78 
3,111.12 

1,230.86 

2,017.08 

3,756.74 

7,004.68 

422.80 

1,006.84 

1,429.64 

30,699.94 

23,095.51 

17,365.78 

4,519.76 

75,680.99 

27,537.43 

21,185.61 

8,901.06 

12,692.71 

192,319.19 

1,471.37 

2,900.00 

3,200.00 

7,571.37 

7,526.  is 

18,416.25 

9,046.96 

9,292.94 

44,282.28 

13,942.74 

13,321.90 

10,892.31 

1  7,556.95 

45,713.90 

1,969.94 

1,512.56 

3,659.65 

1,963.50 

9,105.65 

11,472.34 

10,347.23 

2,307.84 

1 5,213.64 

29,341.05 

5,284.84 

831.65 

6,062.08 

8,981.35 

21,159.92 

6,032.20 

10,198.68 

5,523.30 

8,589.87 

30,344.05 
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TABLE  2 :  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913- 
Dec.  31,  1916 

1917 

1918 

1919 

Malaria        Control— 
Continued 

Field  Studies  and  Ex- 
periments 
United  States: 
Georgia 

$ 

$ 

$ 

$ 

292  05 

Louisiana 

Maryland 

Mississippi 

Foreign: 

Argentina 

Brazil 

Ecuador       

Italy       



Nicaragua 

Palestine 

Philippine   Islands 

Porto  Rico 

Miscellaneous: 

Conference  of  Ma- 
laria Workers. . . 

Motion  picture 
film 



Yellow  Fever  Control 
Yellow   Fever   Com- 
mission    

41,863.17 
41,863.17 

9,344.03 

7,727.74 

1,616.29 


46,639.17 

2,897.97 
29,473.98 

14,267.22 


94,526.42 
44,271.12 

Brazil 

Colombia 

Countries    bordering 
on  Caribbean  Lit- 
toral and  Amazon 
VaUey 

Ecuador 

48,396.77 

Mexico  and  Central 
America 

1,858.53 

Peru 

Training  of  Personnel 
Vaccine  and  Serum . . 
History     of     Yellow 

Fever 

Administration 



Tuberculosis  in  France 
Inauguration   of 
Work 

51,856.24 
18,671.74 

Jt33,030.4S 

602,776.78 

Departmental       Or- 
ganization   

»  Reports  incomplete. 
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Years  iqij-iq2J,  Inclusive,  Covering  All  Activities — Cont'd 


1920 

1921 

1922 

1923 

Total 

$ 

$ 

$ 

$15,182.09 

205.17 

2,447.88 

156.34 

$15,182.09 
205.17 

2,447.88 
156.34 

4,595.59 
■*425!66 

5,445  lis 

5,661.02 

6,662!  si 

24,914!  84 

22,643!  69 

8,69! !  66 

7,250.11 

6,077.50 

23,978.42 

20,429.27 

i'27.24 

13,701.47 

1 10,271.44 

8,623.03 

6,532.42 

5,661.02 
42,764.41 

4,595.59 
127.24 
28,880.64 
17,521.55 
14,700.53 
60,870.86 

1,810.35 

245.00 

375.98 
5,766.31 

2,431.33 
5,766.31 

189,757.40 

236,755.46 

211,980.51 

32U136.91 

1,102,003.07 

83,717.13 

'"46i!36 

"469!68 

239.97 
91,819.27 
32,519.51 

177,819.13 
92,750.25 
32,519.51 

28,574  [98 

1,698!  06 

3,6i7!65 

6,332.05 

10,846.31 
111,160.84 

27,465.29 

154,260.47 
80,335.63 

163,219.91 

36,041.68 

3,000.00 

6,000.00 

154,842.05 

8,875.04 
3,786.06 

515,913.47 

116,377.31 

11,875.04 

9,786.06 





232.19 

6,481.45 
16,241.51 

6,713.64 
16,241.51 

618,013.51 

359,540.31 

268,274-49 

82,041.52 

2,315,532.28 
18,671.74 

139,364.76 

47,281.28 

24,044.27 

210,690.31 
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TABLE  2 :  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 


July  1,  1913 
Dec.  31,  1916 


1917 


1918 


1919 


Tuberculosis  in 
France — Cont'd 

Public  Health  Visit- 


ing  

Educational  Division 
Medical  Division. 
Contingent  Fund. 
Postgraduate  Tuber- 
culosis Courses . . . 

Comity  National 

Central    Administra- 
tion   


Public  Health  Educa- 
tion   

Schools    of    Hygiene 
and  Public  Health 
Brazil— Sao  Paulo 
Czechoslovakia — 

Prague 

England — London 

Poland — Warsaw  . 

Study  and  Training 

Courses  for  Health 

Ofl&cers 

Fellowships ...... 

Study  of  Teaching 
Hygiene  and  Pub- 
lic Health  in  Medi 
cal  Schools 


5,316.39 
9,576.01 


85,755.19 
267,237.59 


18,292.10 


80,037.65 


141,053.34 
389,328.32 


72,394.12 


179.59 


971.85 


35,142.82 
32,788.84 


86,701.04 
23,582.57 


2,353.98  13,118.47 


Public  Health  Admin- 


istration  

United  States: 
Aid  in  developing 
State  Health 
Services 
Sanitary  Engi- 
neering 

Iowa 

Louisiana . . . . 

Missouri 

Montana 

Tennessee. . . . 

Texas 

Utah 

Vital  Statistics 
Georgia 


1  R^orts  incomplete. 
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Years  igij-ig2j,  Inclusive ^  Covering  All  Activities — Cont'd 


1920 

1921 

1922 

1923 

Total 

$76,191.46 

135,920.64 

80,226.08 

$101,473.08 

79,839.90 

40,621.01 

750.00 

$99,525.30 
62,422.55 

'2, 496!  94 

$54,759.09 
■4,7*66.76 

$331,948.93 

510,308.01 

786,989.01 

8,007.64 

5,044.15 

22,515.73 

5,044.15 
22,515.73 

86,310.57 

89,575.04 

74,747.28 

421,356.70 

68,373.64 

89,092.64 

164,675.97 

498,365.74 

893,503.19 

29,929.01 

24,725.36 

20,561.52 

5,404.19 

137,171.08 

204.51 

3,416.41 

1  2,260.00 

5,880.92 





22,774.78 

1  209,023.55 
92,200.00 

231,798.33 
92,200.00 

38,409!  84 

3,466.64 
60,696.13 

3,286.02 
114,637.24 

2,958.07 
186,519.93 

9,710.73 
416,707.44 

34.69 

34.69 

12,708.81 

20,736.31 

68,917.73 

185,903.85 

3,495.12 

457.72 

288,266.70 

3,495.12 
457.72 

1,656.60 

368.43 
927.57 
642.55 

1,418.43 
927.57 
642.55 

'*636!33 

1,423.50 
345.00 

400.00 

1,423.50 
981.33 

400.00 
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TABLE  2:  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913- 
Dec.  31,  1916 

1917 

1918 

1919 

Public  Health  Adminis- 
tration— Continued 
United  States— ConfW 
Epidemiology 

Utah 

Virginia 

Foreign: 

Australia 

Brazil 

Czechoslovakia.  .  . 
Philippine   Islands 
League  of  Nations 
Interchange   of 
PubUc  Health 
Personnel .... 
Development  of 
Epidemiologi- 
cal IntelU- 
gence  Service . 
Training  Health 
Officers  in  Vi- 
tal Statistics. 

$ 

$ 

$ 

$ 

Public  Health  Labora- 
tory Service 

United  States: 

Alabama 

Arkansas 

Kansas 

Missouri 



Montana 

Oregon 

Tennessee 

Virginia 

Central  America: 

Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Salvador 

Demonstrations 

Administration 

'.Reports  incomplete. 
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Years  igij-iQ2jj  Inclusive,  Covering  All  Activities — Cont'd 


1920 

1921 

1922 

1923 

Total 

% 

12,768!  81 

$ 

20,736  .'si 

$ 

20,000.00 

14,630.10 

5,534.47 

12,046.83 

15,020.00 

$151.14 
3,536.81 

21,432.73 

25,616.23 

7,720.00 

18,873.44 

1  64,652.72 

29,215.44 
6,645.45 

$151.14 
3,536.81 

41,432.73 
40,246.33 
46,699.59 
30,920.27 

79,672.72 

29,215.44 
6,645.45 

16,109.70 
2,539!  88 

"m'.56 
"ssiis 

984.34 
l'2",i92.'86 

26,325.29 

3,261.03 

5,468  !i4 
874.99 

"256.66 

"62i!75 

'2,445!  53 

1,028.72 

206.33 

12,168.80 

32,180.74 

9,973.47 
11,676.16 

2,693.88 

676.74 
900.00 

2,888.45 
899.51 

303.14 

1,581.36 

14,222.71 

3,271.69 

3,093.63 

74,615.73 

13,234.50 

1,676.16 

10,701.90 

874.99 

676.74 

900.00 

3,138.45 

899.51 

303.14 
2,510.61 
4,222.71 
5,802.40 
5,106.69 

206.33 
24,361.60 
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TABLE  2 :  Expenditures  of  the  International  Health  Board  for  the 


Activity,  State,  and 
Country 

July  1,  1913- 
Dec.  31,  1916 

1917 

1918 

1919 

Miscellaneous 

$95,024.51 

$34,776.06 

$41,389.58 

$55,846.90 

Surveys  and  exhibits 

44,850.43 

13,854.57 

14,970.85 

16,896.80 

Library 

1,844.12 

Philippine    Hospital 

Ship 

25,000.00 

12,500.00 

6,500.00 

Investigation  of  sew- 
age dfisposal  in  ru- 

ral homes 

664.39 

5,359.11 

4,288.01 

778.60 

Medical    commission 

to  Brazil 

18,513.47 

Adviser   in    Medical 

Education 

11,225.19 

1,500.00 

1,666.67 

Investigation  of  pow- 
dered milk 

Paris  Conference  on 

International    No- 

menclature of 

Causes  of  Death. . . 

Compilation  of  min- 

ing sanitary  code .  . 





Smallpox  vaccine  for 

Vera  Cruz.  Mexico 

Plans  for  laooratory 

at  Nictheroy,  Bra- 
zil   



Traveling  expenses  of 

visiting    public 

health  authorities. 

2,561.36 

Field  equipment  and 
suppUes 

742.88 

2,464.68 

3,000.00 

23,434.94 

Pamphlets  and  charts 

847.86 

1,335.66 

4,016.89 

5,499.50 

Express,  freight,  and 

exchange 

536.85 

1,063.83 

1,070.39 
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[Years  igij-iQ2S,  Inclusive,  Covering  All  Activities — Cont^d 


1920 

1921 

1922 

1923 

Total 

$38,639.49 
I           24,996.05 

$38,916.69 
13,437.76 

$17,719.16 

$14,682.99 

$336,846.27 

129,006.46 

1,844.12 

44,000.00 

11,090.11 
18,513.47 
14,391.86 

600.00 

600.00 

615.30 

615.30 



125.98 

77.20 

165.62 

429.98 

203.18 
165.62 

429.98 

7,660.12 

2,113.62 

3,619.19 

15,954.29 

5,996.96 
5,873.33 

4,982.25 
10,153.44 

5,189.62 
8,869.43 

6,688.08 
3,057.48 

52,499.41 
39,653.59 

557.85 

2,557.04 

1,469.28 

722.64 

7,977.88 

CHINA  MEDICAL  BOARD 
Report  of  the  Director 


To  the  President  of  the  Rockefeller  Foundation: 
Sir: 

I  have  the  honor  to  submit  herewith  my 
report  as  Director  of  the  China  Medical  Board 
for  the  period  of  January  1,  1923,  to  December 
31,  1923. 

Respectfully  yours, 

ROGER  S.  GREENE, 

Director. 
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CHINA  MEDICAL  BOARD 

OFFICERS  AND  MEMBERS 
1923 

Chairman  and  General  Director 
George  E.  Vincent^ 

Director 
Roger  S.  Greene 

Acting  Resident  Director  in  China 
Henry  S.  Houghton 

Assistant  Resident  Director  in  China 
L.  Carrington  Goodrich 

Secretary 
Edwin  R.  Embree 

Assistant  Secretary 
Margery  K.  Eggleston 

Members 

Wallace  Buttrick^  Vernon  Kellogg* 

Simon  Flexner  John  R.  Mott 

Raymond  B.  Fosdick^  Francis  W.  Peabody 

Frederick  L.  Gates  John  D.  Rockefeller,  Jr. 

Frank  J.  Goodnow  Wickliffe  Rose* 

Roger  S.  Greene  George  E.  Vincent* 

Harry  Pratt  Judson^  William  H.  Welch 


1  Member  of  Executive  Committee. 
'  Resigned  December  5.  1923- 
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CHINA  MEDICAL  BOARD 

OFFICERS  AND  MEMBERS 
1924 

Chairman  and  General  Director 
George  E.  Vincent^ 

Director 
Roger  S.  Greene 

Acting  Resident  Director  in  China 
Henry  S.  Houghton 

Assistant  Resident  Director  in  China 
L.  Carrington  Goodrich 

Secretary 
Edwin  R.  Embree 

Assistant  Secretary 
Margery  K.  Eggleston 


Members 


John  G.  Agar2 
Wallace  Buttrick^ 
Simon  Flexner 
Raymond  B.  Fosdick^ 
Frederick  L.  Gates 
Frank  J.  Goodnow 
Roger  S.  Greene 


Vernon  Kellogg^ 
Paul  Monroe 
John  R.  Mott 
Francis  W.  Peabody 
John  D.  Rockefeller,  Jr.^ 
Wickliffe  Rose 
George  E.  Vincent^ 


William  H.  Welch 


» Member  of  Executive  Committee. 

'Temporary  service  on  the  Executive  Committee  of  the  Rockefeller  Foundation, 
which  constituted  him  a  member  also  of  the  China  Medical  Board  and  of  its  Execu- 
tive Committee. 
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CHINA  MEDICAL  BOARD 

The  work  of  the  China  Medical  Board  in  1923 
consisted  mainly  in  the  further  development  of 
projects  initiated  in  previous  years,  particularly 
in  the  fields  of  medical  education  and  college 
science  teaching.  Some  aid  was  continued  to 
hospitals  not  connected  with  medical  schools, 
but  the  movement  for  the  elevation  of  hospital 
standards  has  now  gained  such  strength  as  to 
justify  confidence  that  it  will  continue  to  go 
forward  with  the  help  of  the  communities  which 
the  hospitals  are  serving.  Since  further  progress 
must  depend  mainly  on  the  supply  of  qualified 
doctors  and  nurses,  a  greater,  concentration  of 
effort  on  the  strictly  educational  features  of  the 
Board's  program  has  seemed  appropriate. 

I.  MEDICAL  EDUCATION 
Peking  Union  Medical  College 

The  principal  contribution  to  medical  educa- 
tion is  still  made  through  the  Peking  Union 
Medical  College. 

In  the  summer  of  1923  the  first  class,  consisting 
of  three  students,  having  completed  the  four-year 
course  of  formal  instruction  entered  the  hospital 
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for  the  year  of  interne  service  which  is  required 
for  the  degree. 

Enrollment 

The  following  table  shows  the  gradual  increase 
of  enrollment  in  all  departments  of  the  College: 

Medical  College                                   ig2i-ig22    ig22-iQ2j  IQ23-IQ24 

Fourth-year  class                                    0                    4  5 

Third-year  class                                       5                     5  9 

Second-year  class                                   6                   9  16 

First-year  class                                     11                  17  23 

Total                                               22                 35  53 

Premedical  School 

Third-year  class                                    18                  22  18 

Second-year  class                                 21                  17  12 

First-year  class                                    24                 32  26 

Total                                              63                 71  56 

School  of  Nursing                               1921-1922    1922-J923  1923-1924 

Fourth-year  class                                   0                   0  1 
Third-year  class                                     0                    16 

Second-year  class                                   17  5 

First-year  class                                        8                    6  4 

Total                                               9                 14  16 

Graduate  and  special  students                  59                131  79* 

Grand  Total                           153               251  204 


*  To  February  29,  1924. 

The  graduate  and  special  students  include 
some  persons  taking  undergraduate  courses, 
some  short  intensive  graduate  courses,  and  others 
doing  special  work  in  the  laboratories  and  clinics 
under  the  supervision  of  the  staff.  Both  men 
and  women  are  admitted  to  all  departments 
except  the  School  of  Nursing  which  now  accepts 
only  women  for  its  undergraduate  course. 
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Staff 
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The  gradual  enlargement  of  the  teaching  staff 
of  the  College  and  the  increase  in  numbers  and 
responsibility  of  the  Chinese  teachers  is  shown 
by  the  following  figures : 


Medical  School 
Professors 
Associate  professors 
Assistant  professors 
Associates 
Assistants 

Chinese  Foreign 
0        7 
0        6 
0        0 

4  12 

5  5(2 

Chinese 
0 
1 
0 
6 
part-  15 

time) 

Foreign 
7 
7 
1 

16 
5 

Chinese 
0 
2 
0 
4 
24 

Foreig 
9 
7 
2 
18 
3 

Total 

9 

30 

22 

36 

30 

39 

Premedical  School 

Assistant  professors 

Instructors 

Assistants 

0 

1 
2 

4 
4 

2 

0 
1 

4 

5 
4 
4 

0 
1 

5 

5 
6 
3 

Total 

3 

10 

5 

13 

6 

14 

School  of  Nursing 

0 

2 

0 

2 

1 

2t 

Totals 

12 

42 

27 

51 

37 

55 

t  Much  of  the  instruction  of  nurses  is  given  by  members  of  the  premedical  and 
medical  faculties.  These  figures  do  not  include  graduate  nurses  without  formal 
teaching  duties  of  whom  there  were  at  the  end  of  the  year  1923,  twenty-seven  who 
had  been  trained  in  the  United  States,  Canada,  or  Great  Britain. 

Visiting  Professors 

During  the  calendar  year  1923  there  were  also 
at  Peking  the  following  visiting  professors  and 
lecturers :  Dr.  H.  R.  Slack,  of  the  Johns  Hopkins 
Medical  School,  in  otolaryngology  (completing 
a  year's  appointment);  Dr.  Reid  Hunt,  of  the 
Harvard  Medical  School,  in  pharmacology  (three 
months) ;  Dr.  C.  U.  Ariens  Kappers,  of  the  Dutch 
Central  Institute  for  Brain  Research,  in  anatomy 
(beginning  a  six  months'  appointment) ;  Dr.  W.  T. 
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Councilman,  of  the  Harvard  Medical  School, 
in  pathology;  Dr.  W.  W.  Cort,  of  the  Johns 
Hopkins  School  of  Hygiene  and  PubHc  Health, 
in  parasitology;  and  Dr.  Adalbert  Fuchs,  of 
Vienna,  in  ophthalmology,  all  beginning  a  year's 
service;  and  Dr.  L.  Emmett  Holt,  lately  of  the 
College  of  Physicians  and  Surgeons  of  Columbia 
University,  whose  death  occurred  just  as  he  was 
preparing  to  return  to  the  United  States  after  a 
visit  of  three  months.  All  of  these  visitors  have 
rendered  service  of  great  value,  but  it  is  appropri- 
ate to  make  special  record  at  this  time  of  the 
important  contribution  which  Dr.  Holt  made, 
not  only  through  teaching  and  helping  to  plan 
for  the  development  of  pediatrics  in  China,  but 
also  through  the  example  he  set  to  other  depart- 
ments by  his  constant  emphasis  on  health  con- 
servation. 

The  annual  exchange  of  lecturers  with  the 
South  Manchuria  Medical  College  took  place 
in  November.  Professor  T.  Masuda  of  the 
South  Manchuria  Medical  College  at  Mukden 
came  to  Peking  to  give  a  series  of  papers  on  recent 
Japanese  work  on  beriberi,  while  Professor  Cort 
lectured  in  Mukden  on  his  hookworm  studies. 

After  the  great  earthquake  in  Japan  the  Col- 
lege invited  eight  medical  scientists  on  the  staff 
of  the  Imperial  University  at  Tokyo,  to  come  to 
Peking   and    continue   their   researches    in   the 
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College  laboratories,  thus  providing  another 
useful  means  of  contact  between  the  medical 
schools  of  China  and  Japan.  The  party  arrived 
in  November,  1923,  and  was  to  remain  until  the 
spring  of  1924. 

Graduate  Courses 
Short  courses  or  other  special  facilities  for 
graduate  study  were  provided  during  the  year  in 
medicine,  surgery,  ophthalmology,  obstetrics  and 
gynecology,  neurology,  pediatrics,  anatomy, 
physiological  chemistry,  pharmacology,  bacteri- 
ology, pathology,  school  hygiene,  and  nursing. 
Fellowships  covering  tuition,  maintenance  and, 
in  some  cases,  traveling  expenses,  were  granted 
to  forty-one  Chinese  and  thirty-eight  foreign 
doctors,  nurses,  and  technicians  to  enable  them 
to  take  one  or  more  of  these  courses. 

Laboratories  for  Clinical  Research 

A  number  of  improvements  were  made  in  the 
laboratories  of  the  clinical  departments,  special 
rooms  being  fitted  up  for  work  in  pediatrics, 
metabolism,  dermatology,  and  neuropathology. 

Field  Study  of  Kala-Azar 

Special  funds  were  provided  during  1923  for  a 
field  study  of  kala-azar.  Through  the  courtesy 
of  the  physicians  of  the  Southern  Presbyterian 
Mission  at  Hsuchowfu  on  the  Tientsin-Pukow 
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Railway,  much  of  the  work  will  be  done  at  the 
hospital  of  that  mission  which  is  located  in 
the  middle  of  one  of  the  most  heavily  infected 
areas  in  China.  The  special  kala-azar  clinic 
maintained  at  this  hospital  gave  about  5,000 
treatments  for  this  disease  in  the  twelve  months 
ending  June  30,  1923.  Dr.  C.  W.  Young, 
assistant  professor  of  medicine  at  Peking,  who 
has  made  notable  improvements  in  methods  of 
detecting  and  culturing  the  parasite,  is  in  charge 
of  the  expedition  and  he  will  be  assisted  by  an 
entomologist.  Dr.  Marshall  Hertig,  lately  of  the 
University  of  Minnesota.  Preliminary  surveys 
of  the  principal  endemic  areas  of  North  China 
were  made  in  1923.  The  more  intensive  effort 
was  to  begin  in  January,  1924,  and  to  continue 
through  the  whole  calendar  year.  The  main 
object  is  to  learn,  if  possible,  something  of  the 
way  in  which  the  disease  is  transmitted. 

A  list  of  papers  published  by  members  of  the 
staif  in  1923  is  annexed  to  this  report  (see  pages 
265-270).  While  investigations  have  been  in 
progress  on  subjects  not  covered  in  this  list, 
the  titles  show  in  a  general  way  the  nature  of 
the  studies  in  which  the  several  departments 
have  been  engaged. 

Revision  of  Curriculum 

The  faculty  in  consultation  with  the  visiting 
professors  have  been  engaged  recently  in  plan- 


Fig.  59. — Conference  in  dissecting  room,  anatomy  build- 
ing, Peking  Union  Medical  College 
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Fig.  60. — Surgical  ward  of  Peking  Union  AIluil. 
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Hospital 


Fig.  61. — Students  examining   patients    in   eye    clinic, 
Peking  Union  Medical  College  Hospital 


Fig.  62. — Bacteriological  laboratory,  department  of  medi- 
cine, Peking  Union  Medical  College 
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ning  a  revision  of  the  curriculum  designed  to 
bring  into  closer  relation  the  study  of  the  funda- 
mental medical  sciences  and  the  application  of 
these  sciences  to  the  study  and  treatment  of 
disease.  The  conditions  at  Peking  appear  to 
be  particularly  favorable  for  carrying  out  an 
experiment  of  this  kind,  on  account  of  the  small 
classes  and  the  absence  of  restrictions  by  local 
examining  boards. 

The  Hospital 

There  has  been  a  considerable  increase  in  the 
number  of  patients  treated  in  the  hospital,  as 
shown  in  the  following  table: 

jg2I-IQ22      IQ22-ig23 

In-patients 2,653  3,403 

Out-patients  (total  visits) 74,763  77,301 

The  number  of  beds  available  for  patients  was 
increased  during  the  last  half  of  the  year  from 
197  to  213,  distributed  as  follows:  medicine  58 
(including  16  for  pediatrics),  neurology  8,  gen- 
eral surgery  S3,  gynecology  7,  obstetrics  18, 
ophthalmology  11,  otolaryngology  8,  private 
and  semi-private  wards  31,  observation  ward  11, 
isolation  8. 

The  proportion  of  autopsies  to  the  total  num- 
ber of  deaths  in  the  hospital  is  still  too  small, 
being  only  27.47  per  cent  for  the  year  ending 
June  30,  1923.  The  actual  number  of  autopsies 
on   hospital   patients   in   this   period   was   fifty, 
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as  compared  with  thirty-three  autopsies,  or 
21.4  per  cent  of  the  total  deaths,  in  the  previous 
year. 

Co-operation  with  Other  Institutions 

There  have  been  several  opportunities  for 
useful  co-operation  with  other  institutions.  In- 
struction in  pathology  and  bacteriology  was 
given  to  students  of  the  North  China  Union 
Medical  College  for  Women,  who  registered  for 
this  purpose  as  special  students  during  the  year 
1922-1923.  The  department  of  pathology  has 
also  conducted  a  diagnostic  service  available 
for  the  present  without  charge  to  other  hospitals 
in  China.  During  the  year  1922-1923,  356 
specimens  submitted  by  seventy-eight  physicians 
were  reported  upon.  Dr.  C.  E.  Lim,  of  the 
division  of  bacteriology,  gave  considerable  time 
to  his  duties  as  a  member  of  the  Board  of  Control 
of  the  Epidemic  Prevention  Bureau,  a  govern- 
ment institution  of  great  promise,  which  is  at 
present  occupied  mainly  with  the  preparation 
of  vaccines  and  serums.  Dr.  J.  B.  Grant,  of  the 
division  of  hygiene  and  public  health,  assisted 
in  the  teaching  of  this  subject  in  the  National 
Medical  College  at  Peking,  and  is  serving  as 
chairman  of  the  executive  committee  of  the 
Council  on  Health  Education.  The  depart- 
ments of  obstetrics  and  pediatrics  have  par- 
ticipated in  the  work  of  a  social  service  organi- 
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'zation  which  has  started  a  health  center  for 
maternity  and  child  welfare  work  near  the  College, 
and  the  departments  of  dermatology  and  roent- 
genology have  undertaken  the  control  and  treat- 
ment of  scalp  infections  among  the  children  at 
the  Western  Hills  Orphanage,  where  the  depart- 
ment of  ophthalmology  had  previously  carried 
out  effective  measures  for  dealing  with  trachoma. 

Shantung  Christian  University 

The  Shantung  Christian  University  School  of 
Medicine  at  Tsinan,  with  which  the  Board  has 
been  co-operating  since  1916,  received  an  impor- 
tant reinforcement  in  1923  through  the  con- 
summation of  the  plans  for  merging  with  it 
the  North  China  Union  Medical  College  for 
Women,  previously  maintained  at  Peking  as  an 
independent  institution.  This  adds  to  the  sup- 
porters of  the  school  two  strong  bodies  of  women, 
the  Women's  Foreign  Missionary  Society  of 
the  Methodist  Episcopal  Church,  and  the  Wom- 
en's Committee  of  the  Board  of  Foreign  Missions 
of  the  Presbyterian  Church  in  the  U.  S.  A.  As  a 
part  of  their  contribution  toward  the  joint  enter- 
prise the  women's  organizations  undertook  to 
add  five  teachers  to  the  staff  during  the  first 
year,  and  to  provide  funds  for  new  buildings 
and  equipment  made  necessary  by  the  transfer 
of  women  teachers  and  students. 
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The  China  Medical  Board  appropriated  350,- 
000  towards  a  total  of  3165,000  for  new  dormi- 
tories, residences,  and  equipment  and  for  the 
extension  or  alteration  of  the  hospital  and 
school  buildings.  By  the  end  of  the  year  the  full 
amount  had  been  assured  and  some  of  the  new 
buildings  were  already  approaching  completion. 

The  first  women  students  were  admitted  at  the 
opening  of  the  fall  term,  and  other  classes  were 
to  be  transferred  during  the  winter.  The  be- 
ginning of  coeducation  here  as  in  other  institu- 
tions in  China  does  not  appear  to  have  caused 
any  special  complications  in  spite  of  the  relative 
novelty  of  the  idea  in  the  Far  East. 

During  the  year  1922-1923  there  were  ninety- 
six  undergraduate  students  enrolled.  Fourteen 
provinces  and  one  foreign  country  were  repre- 
sented in  the  student  body.  The  teaching 
staff  included  six  Chinese  and  nineteen  British 
and  Americans. 

Recent  investigation  shows  that  out  of  165 
graduates  49  are  teachers  in  medical  schools  or 
serving  interneships  in  medical  school  hospitals, 
78  are  in  mission  hospitals,  14  in  military,  rail- 
way, or  other  government  hospitals,  16  in  Chi- 
nese private  hospitals,  5  are  connected  with 
public  health  or  police  departments,  1  is  em- 
ployed by  a  mining  company,  and  2  are  studying 
abroad.     The  tendency  for  the  majority  of  the 
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graduates  to  remain  for  some  years  in  institu- 
tional work  is  gratifying  since  the  hospitals  need 
their  services  and  under  present  conditions  it  is 
extremely  difficult  for  a  Chinese  physician  to  do 
good  work  in  private  practice.  The  hospital 
received  a  grant  of  Mex.  33,000  from  the  Pro- 
vincial Assembly  and  Mex.  23,250  from  private 
subscriptions  (that  is,  about  33,125  United 
States  currency  in  all  from  the  Chinese  com- 
munity). The  total  budget  of  the  medical 
school  and  hospital  came  to  about  Mex.  3155,- 
000. 

Hunan- Yale  College  of  Medicine 

No  new  grants  were  made  to  othpr  medical 
schools  in  1923  but  the  Board  continued  its 
payments  to  the  Hunan- Yale  College  of  Medi- 
cine at  Changsha,  under  previous  appropria- 
tions. 

During  the  year  1922-1923,  there  were  41 
undergraduate  students  enrolled  in  5  classes, 
coming  from  10  provinces.  The  staff  included 
11  Chinese  and  13  American  and  European 
teachers.  Of  the  23  graduates  of  this  school,  11 
are  connected  with  medical  schools,  8  are  in 
mission  hospitals,  1  in  a  private  hospital,  1  in 
private  practice,  1  is  engaged  in  health  education, 
and  1  is  studying  abroad.  In  spite  of  the  finan- 
cial embarrassment  of  the  provincial  administra- 


244      THE  ROCKEFELLER  FOUNDATION 

tion  the  college  received  its  regular  annual 
subsidy  of  Mex.  230,000  (about  315,000  United 
States  currency)  from  the  government,  but  the 
grant  of  Mex.  320,000  for  the  hospital  remained 
unpaid.  The  combined  expenditure  for  the 
medical  school  and  hospital  amounted  to  Mex. 
2204,533. 


II.  PREMEDICAL  EDUCATION 
Recent  Improvements  in  Laboratories 

Marked  progress  was  made  in  the  field  of 
premedical  education  during  the  year  1923, 
particularly  in  the  provision  of  better  labora- 
tories and  equipment  for  the  teaching  of  physics, 
chemistry,  and  biology  in  colleges  of  arts  and 
science.  There  are  now  several  institutions  in 
China  which  are  as  well  equipped  in  this  respect 
as  many  small  colleges  of  good  standing  in  the 
United  States. 

St.  John's  University  at  Shanghai  formally 
opened  its  new  laboratory  building  in  June,  1923 . 
This  is  a  fire-proof  building  of  brick  and  rein- 
forced concrete  with  one  floor  for  chemistry, 
one  for  physics,  and  one  for  biology.  The 
China  Medical  Board  contributed  360,000  to- 
wards the  erection  and  equipping  of  this  building. 

GinHng  College  at  Nanking,  one  of  the  best 
institutions  in  China  for  women,  occupied  in  the 
fall  of  1923  a  group  of  fine  new  buildings,  in- 
cluding a  fire-proof  science  hall.  The  China 
Medical  Board  had  previously  contributed 
35,000  towards  laboratory  equipment  for  this 
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institution,  but  the  building  was  erected  with 
funds  received  entirely  from  other  sources. 

Nankai  College,  a  Chinese  private  institu- 
tion at  Tientsin,  had  the  shell  of  its  new  brick 
and  reinforced  concrete  laboratory  building 
completed  by  the  end  of  the  year  and  planned 
to  have  it  ready  for  use  by  the  opening  of  the  fall 
term  of  1924.  The  total  cost  of  this  building 
and  its  equipment  was  to  be  Mex.  3250,000 
of  which  one  half  was  contributed  by  a  Chinese 
friend  of  the  institution  and  the  remainder  by 
the  China  Medical  Board. 

Peking  (Yenching)  University  began  the  erec- 
tion of  two  laboratory  buildings,  one  for  chem- 
istry and  geology  and  the  other  for  physics  and 
biology.  These  buildings  will  be  ready  for  use 
in  the  fall  of  1925,  when  the  University  plans 
to  move  its  work  out  of  the  city  to  this  new  site 
near  the  Summer  Palace.  One  of  these  buildings 
is  being  erected  and  equipped  with  funds  appro- 
priated in  1922  by  the  China  Medical  Board. 

The  National  Southeastern  University  at 
Nanking  secured  a  pledge  of  Mex.  3125,000  to 
match  the  appropriation  made  by  the  China 
Medical  Board  in  1922  for  the  construction  and 
equipment  of  a  laboratory  building  and  plans 
were  drawn  so  that  actual  work  could  be  begun 
in  the  spring  of  1924.  This  building  is  to  house 
the  departments  of  physics  and  chemistry.     A 


Fig.  64. — Home  for  women  nurses,  Shantung  Christian 
University 
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Fig.  65. — Women's  dormitory  for  medical  and  premedical 
students,  Shantung  Christian  University 
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similar  building  for  the  school  of  agriculture 
including  the  department  of  biology,  is  planned 
for  the  immediate  future,  to  be  constructed 
entirely  with  Chinese  funds. 

The  Fukien  Christian  University  at  Foochow 
was  about  to  begin  work  on  its  new  science 
building  towards  which  an  appropriation  was 
made  by  the  Board  in  1917,  complications  con- 
nected with  the  purchase  of  the  site  and  other 
difficulties  having  delayed  the  work. 

During  the  year  1923  the  Board  pledged 
$77,700  Hongkong  currency  for  a  science  building 
for  the  Canton  Christian  College,  on  condition 
that  an  equal  amount  should  be  secured  from 
other  sources  for  the  same  purpose. 

The  College  of  Yale  in  China  at  Changsha  has 
a  small  laboratory  building  of  brick  but  not  of 
fire-proof  construction,  which  was  completed 
in  1920,  towards  which  the  Board  has  con- 
tributed in  all  341,164.75. 

Apart  from  these  institutions  to  which  the 
Board  has  contributed,  though  in  one  case  to  a 
very  small  amount,  a  number  of  colleges  have 
effected  equally  important  improvements  with 
funds  secured  entirely  from  other  sources. 

Shanghai  College  occupied  a  large  fire-proof 
laboratory  building  erected  in  1922,  and  costing 
with  equipment  Mex.  3235,000.  Soochow  Uni- 
versity has  under  construction  an  equally  sub- 
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stantial  and  very  well  arranged  science  hall 
which  is  to  cost  Mex.  3150,000,  and  should  be 
ready  for  use  in  the  fall  of  1924.  Tsing  Hua 
College,  the  institution  maintained  near  Peking 
by  the  Chinese  Government  with  funds  remitted 
from  the  American  Boxer  Indemnity,  has  had  an 
excellent  laboratory  building  since  1919.  The 
Shantung  Christian  University  at  Tsinan  has 
two  large  science  halls  erected  in  1917  and  1919, 
affording  more  space  than  is  enjoyed  by  any 
other  similar  institution,  though  not  of  fire-proof 
construction,  and  Nanking  University  has  a 
building  of  similar  type  built  in  1918,  in  which 
for  the  present  the  department  of  agriculture 
also  is  housed.  Amoy  University,  a  private 
institution,  has  just  begun  the  construction  of  a 
chemical  laboratory  and  is  planning  a  building 
for  biology  to  follow  it. 

While  this  list  is  not  complete,  most  of  the 
other  institutions  in  China  which  have  reason- 
ably good  laboratory  accommodations  are  in- 
tended primarily  for  the  teaching  of  engineering 
students  and  consequently  give  little  or  no  at- 
tention to  biology,  so  that  they  cannot  be  con- 
sidered as  satisfactory  sources  for  the  supply  of 
medical  students. 

It  is  inevitable  that  at  this  stage  considerable 
attention  should  be  given  to  the  provision  of 
suitable  physical  equipment  for  the  teaching  of 
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the  fundamental  sciences.  In  earlier  years  con- 
tributions had  been  made  towards  the  support 
of  additional  teachers,  and  towards  the  training 
of  men  for  this  service  and  it  is  proposed  to 
continue  this  type  of  co-operation  with  a  few 
selected  institutions. 

Visiting  Professors 

During  the  year  Professor  O.  H.  Smith  of 
Cornell  College,  Iowa,  completed  his  term  of 
service  as  visiting  professor  of  physics  at  the 
National  Southeastern  University,  and  Professor 
P.  I.  Wold  of  Union  College,  Schenectady,  began 
a  year's  service  as  visiting  professor  of  physics  at 
Nankai  College. 

The  Board  continued  for  another  year  its 
contribution  to  the  National  Association  for 
the  Advancement  of  Education  for  the  support 
of  Professor  George  R.  Twiss  of  Ohio  State 
University,  who  has  been  making  a  survey  of 
science  teaching  in  colleges  and  middle  schools 
and  has  been  consulting  with  the  teachers  in 
regard  to  methods  and  equipment. 

Summer  Institute 

A  plan  for  a  summer  institute  for  science 
teachers  to  be  held  at  Tsing  Hua  College  in  1924 
under  the  auspices  of  the  National  Association 
for  the  Advancement  of  Education,  was  ap- 
proved by  the  Board  and  funds  were  appropri- 
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ated   towards    the   expense   of   conducting   the 
institute  in  that  year. 

Biological  Supply  Service 

In  view  of  the  difficulty  of  securing  and  pre- 
paring suitable  material  for  the  teaching  of 
biology  at  many  places  in  China,  preliminary 
arrangements  were  made  for  the  establishment 
of  a  biological  supply  bureau,  which  would 
collect,  prepare,  and  distribute  material  at  cost 
to  the  colleges  of  China.  This  project  involves 
the  sending  out  of  a  naturalist  for  two  years 
to  initiate  the  service  and  to  give  the  necessary 
training  to  persons  already  in  China  who  would 
afterwards  carry  on  the  work  independently. 


III.  FELLOWSHIPS 


In  accordance  with  the  policy  adopted  by  the 
Board  last  year,  fellowships  for  study  abroad  are 
now  granted,  with  rare  exceptions,  only  to  teach- 
ers in  medical  schools  and  schools  of  nursing 
and  to  teachers  of  the  sciences  in  colleges  or  to 
persons  in  preparation  for  definite  positions  in 
such  institutions. 

The  following  table  shows  the  number  of 
persons  studying  under  fellowships  granted  by 
the  Board  for  study  in  America  and  Europe  dur- 
ing 1923,  with  the  subjects  studied: 

Fellowships  for  Study  in  United  States  and  Europe 


Subjects  studied 
Medical: 

Anatomy 

Bacteriology,     immu- 
nology, and  serology 

Biochemistry 

Dermatology  and 
syphilology 

Gynecology 

Medicine 

Medicine  Tuberculosis 

Neurology 

Obstetrics 

Ophthalmology 

Oral  surgery  and  den- 
tistry   

Orthopedic  surgery, . . 

Pathology 

Pediatrics 

Pharmacology 

Physiology 

Public  Health 

Roentgenology 

Surgery 


To  Chinese 


To  Americans 
and  Europeans 


2 
10 


Total 


11 


45 


56 
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To  Americans 

Subjects  studied             To  Chinese      and  Europeans  Total 
Premedical: 

Biology . .                          2  2 

Chemistry 2                        3  5 

Physics 2                        3  5 

4  8  12 

Miscellaneous: 

Dietetics 1  . .  1 

Hospital  administra- 
tion    1  . .  1 

Medical  Photography  1  . .  1 

Nursing 1  4  5 

4  4  8 

Grand  Total  19  57  76 

Deductions  for  persons 
counted  more  than 
once 1  19  20 

18  38  56 

The  total  expenditure  for  fellowships  for  study- 
in  America  and  Europe,  including  in  some  cases 
traveling  expenses  and  tuition,  in  1923  was 
225,141.44. 

The  relatively  large  number  of  Americans 
and  Europeans  holding  these  fellowships  is 
explained  by  the  fact  that  most  of  the  teachers 
in  the  better  medical  schools  in  China  are  still 
foreigners.  The  new  appointments  made  during 
the  year,  thirty-four  in  all,  were  divided  equally 
among  Chinese  and  foreigners.  It  is  generally 
believed  that  recent  graduates  should  ordinarily 
carry  their  training  as  far  as  possible  in  China 
before  going  abroad  for  more  advanced  study  in 
their  chosen  fields.  To  encourage  this  practice  a 
comparatively  large  number  of  fellowships  are 
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provided  for  study  at  the  Peking  Union  Medical 
College,  which  are  open  to  persons  already  en- 
gaged in  institutional  work  or  preparing  for 
such  work.  Some  of  these  are  held  by  doctors 
taking  short  graduate  courses,  while  others  are 
awarded  to  students  who  remain  for  periods 
varying  from  three  months  to  a  year  or  more 
working  in  the  clinics  and  laboratories  under 
the  supervision  of  the  staff.  A  few  of  these 
graduate  students  find  it  to  their  advantage 
to  enroll  in  one  or  more  regular  undergraduate 
courses  before  attempting  advanced  work. 

The  following  table  shows  the  number  of 
graduate  and  special  students  holding  fellow- 
ships at  Peking  during  the  calendar  year  1923, 
with  the  subjects  studied: 

Fellowships  for  Study  at  Peking  Union  Medical  College 

To  Americans 

Subjects  studied             To  Chinese      and  Europeans  Toted 
Medical: 

Anatomy 2  . .  2 

Bacteriology 2  . .  2 

Biochemistry 1  1  2 

Hygiene  (school) 2  2  4 

Medicine 7  9  16 

Medicine  (clinical  lab. 

technique) 3  ..  3 

Neurology . .  1  1 

Obstetrics   and   gyne- 
cology   . .  5  S 

Ophthalmology 7  I  8 

Parasitology 2  2  4 

Pathology •  1  . .  1 

Pediatrics I  1  2 

Pharmacology . .  1  1 

Roentgenology . .  1  1 

Surgery 5  12  17 

33  36  69 
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To  Americans 

Subjects  studied  To  Chinese  and  Europeans           Total 
Premedical: 

Biology 1  . .                          1 

Miscellaneous: 

Dietetics . .  1                          1 

Hospital     administra- 
tion    . .  1                          1 

Nursing 6  1                        7 

Social  Service 1  . .                          1 

8  3  n 

Grand  Total  41  39  80 

Deduction    for    persons 

counted  twice . ,  1  1 

41  38  79 

The  total  expenditure  for  fellowships  at  the 
Peking  Union  Medical  College  in  1923  was 
38,051.88.  This  sum  includes  some  payments 
for  traveling  expenses  and  tuition. 


IV.  MISCELLANEOUS 
Aid  to  Hospitals 

No  important  appropriations  for  mission  hos- 
pitals or  other  hospitals  not  connected  with 
medical  schools  were  made  in  1923,  though  some 
appropriations  of  previous  years  were  altered  in 
order  to  meet  new  conditions. 

In  view,  however,  of  the  need  for  the  develop- 
ment of  X-ray  work  in  China,  a  total  sum  of 
26,700  was  appropriated  to  be  used  towards  the 
cost  of  installation  of  simple  equipment  in  seven 
institutions,  including  the  Chinese  Central  Hos- 
pital at  Peking,  and  the  hospital  of  the  National 
Medical  College  in  the  same  city.  The  contribu- 
tions of  the  China  Medical  Board  in  this  case 
amounted  to  considerably  less  than  one  third 
of  the  total  cost  of  equipment  and  installation. 
The  provision  of  such  modern  equipment  has 
naturally  made  it  easier  for  hospitals  to  appeal 
eifectively  to  their  local  communities  for  in- 
creased support. 

Among  the  hospitals  which  the  Board  has 
aided  several  are  receiving  annually  generous 
contributions  from  Chinese  sources.  The  Ameri- 
can Episcopal  hospital  at  Anking  received  in 
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1923,  Mex.  ?S,20S;  the  Canton  Hospital,  Canton, 
Hongkong  ?5,400;  the  American  Presbyterian 
Hospital  at  Changteh,  Hunan,  Mex.  31,000;  the 
United  Free  Church  Hospital  at  Mukden,  Mex. 
34,500;  the  American  Presbyterian  Hospital  at 
Paotingfu,  Mex.  313,850  in  the  year  1922-1923; 
the  American  Methodist  Hospital  at  Peking, 
Mex.  31,088  in  1922-1923;  the  Church  of  the 
Brethren  Hospital  at  Pingtingchow,  Shansi, 
Mex.  31,300;  the  American  Baptist  Hospital  at 
Shaohsing,  Mex.  31,200;  the  Southern  Methodist 
Hospital  at  Soochow,  Mex.  34,000;  the  American 
Methodist  Hospital  at  Wuhu,  Mex.  315,200; 
and  the  Southern  Baptist  Hospital  at  Yangchow, 
Mex.  31,000  in  1922-1923.  The  total  of  such 
contributions  reported  by  15  hospitals,  including 
some  smaller  gifts,  was  equivalent  to  about 
330,000  United  States  currency,  and  this  repre- 
sents but  a  small  fraction  of  the  total  number  of 
mission  hospitals  in  China,  many  others  of  which 
undoubtedly  received  similar  gifts.  The  Ameri- 
can Baptist  Hospital  at  Ningpo  had  nearly 
Mex.  3100,000  pledged  by  its  Chinese  friends  for 
a  new  building  project. 

Gratifying  as  is  this  evidence  of  appreciation 
in  certain  communities  of  what  foreign  institu- 
tions are  trying  to  do,  a  still  more  satisfactory 
development  has  been  in  the  establishment  of 
improved  hospitals  by  the  Chinese  themselves. 


Fig.  66. — A  dormitory  at  the  Canton  Christian  College 
given  by  Chinese  residents  of  Java,  an  illustration  of  the 
substantial  contribution  which  the  Chinese  have  made  to 
that  institution 


Fig.  67. — Physics  laboratory,  College  of  Yale  in  China 


Fig.  68. — Science  building,  Shanghai  College 


Fig.   69. — Nursery,    department   of   obstetrics,    Peking 
Union  Medical  College 
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Reference  has  been  made  in  the  reports  of  pre- 
vious years  to  the  Central  Hospital  at  Peking 
and  the  Chinese  Red  Cross  General  Hospital  at 
Shanghai.  In  1923  there  was  under  construction 
in  Mukden  a  Chinese  government  hospital  of 
450  beds  which  was  to  cost  about  Mex.  2600,000 
when  fully  equipped. 

Popular  Educational  Campaign 

In  spite  of  these  encouraging  evidences  of 
progress,  hospitals  in  China  still  labor  under 
a  disadvantage  in  that  the  people  at  large  have 
even  less  understanding  than  have  Western  com- 
munities of  the  nature  and  methods  of  modern 
medical  science.  They  fail  in  particular  to  ap- 
preciate the  need  for  dealing  with  disease  as 
promptly  as  possible.  Distrust  of  a  strange 
foreign  institution  leads  many  to  go  to  it  only  as 
a  last  resort.  Consequently  both  the  patients 
and  the  hospitals  are  subject  to  great  expense 
for  protracted  treatment  of  many  conditions 
which  might  have  responded  quickly  to  treat- 
ment in  the  early  stages. 

The  reasons  for  the  high  cost  of  equipping  and 
maintaining  a  good  hospital,  to  say  nothing  of 
a  medical  school,  are  also  not  understood,  and 
this  fact  makes  it  difficult  in  many  places  to  raise 
funds  either  for  improvements  or  for  current  ex- 
penses.    Another  result  of  the  inadequate  ap- 
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preciation  of  modern  medicine  is  that  too  few  of 
the  best  students  are  looking  forward  to  medicine 
as  a  career. 

In  order  to  create  a  more  favorable  environ- 
ment for  the  enterprises  in  which  the  Board  is 
directly  interested,  particularly  in  the  field  of 
medical  education,  it  has  seemed  desirable  to  give 
some  help  to  the  movement  for  popular  health 
education  which  is  being  conducted  in  China  by 
the  Council  on  Health  Education,  a  co-operative 
organization  in  which  the  National  Medical 
Association,  the  China  Medical  Missionary  As- 
sociation, and  other  societies  are  represented. 
An  appropriation  of  Mex.  313,500  a  year  for  two 
years  was  accordingly  made  to  the  Council  in 
1923  for  its  general  work,  together  with  a  special 
grant  of  Mex.  24,500  a  year  for  five  years  for 
a  special  campaign  among  students  in  middle 
schools  and  colleges  to  interest  them  in  medicine 
as  a  profession.  The  Council  is  now  laying  spe- 
cial emphasis  on  school  hygiene  and  child  wel- 
fare, but  it  conducts  also  an  extensive  press  serv- 
ice and  prepares  and  distributes  illustrative 
material  such  as  slides,  films,  charts,  and  models 
for  use  in  lectures  on  public  health.  Sales  and 
rentals  of  such  material  brought  in  1923  the  equiv- 
alent of  over  35,000  United  States  currency. 
There  is  already  a  considerable  demand  for  this 
material.     The  total  budget  of  the  Council  for 
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all  purposes  for  the  year  ending  December  31, 
1924,  amounts  to  Mex.  ?70,070. 

Translation  and  Terminology 

The  Board  has  been  contributing  since  1916 
to  the  Publication  Committee  of  the  China 
Medical  Missionary  Association  for  its  work  in 
Chinese  medical  terminology  and  in  translation 
of  medical  literature.  The  work  in  terminology 
has  now  been  placed  on  a  firm  basis  since  the 
Ministry  of  Education  and  numerous  Chinese 
colleges  and  scientific  societies  have  joined  in  it. 
Provisional  lists  of  terms  for  several  of  the  medi- 
cal sciences  have  been  agreed  on  and  the  work  is 
being  carried  further  year  by  year.  Chinese 
publishing  houses  are  also  becoming  more  inter- 
ested in  the  publication  of  medical  textbooks,  and 
it  seems  likely  that  the  best  results  may  be  ob- 
tained in  the  future  by  encouraging  them  to 
undertake  both  the  translation  and  the  publica- 
tion of  such  books.  In  order  to  give  the  com- 
mittee time  to  make  such  modification  of  its 
plans  as  might  be  necessitated  by  the  termination 
of  the  grant  of  the  China  Medical  Board,  ap- 
propriations amounting  to  Mex.  318,000  were 
made  to  it,  payments  being  spread  over  a  period 
of  three  years  on  a  diminishing  scale. 

Architectural  Bureau 

During  the  construction  of  the  buildings  of 
the  Peking  Union  Medical  College  the  architects 
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employed  by  the  Board  were  frequently  called 
upon  for  advice  on  the  planning  and  construction 
of  hospitals  and  laboratories.  As  this  has 
seemed  a  very  useful  type  of  service,  particularly 
at  this  time  when  so  much  new  building  is  being 
done,  provision  was  made  in  1923  to  maintain  at 
Peking  for  three  years  an  architectural  bureau 
which  would  give  consulting  service  to  medical 
schools  and  hospitals  and  to  colleges  planning  the 
construction  or  improvement  of  laboratories  for 
physics,  chemistry,  and  biology. 

The  Board  and  Officers 

At  the  meeting  of  the  Rockefeller  Foundation 
held  February  21,  1923,  Dr.  William  H.  Welch 
and  Mr.  John  D.  Rockefeller,  Jr.,  were  elected 
as  members  of  the  Board  to  serve  until  the  an- 
nual meeting  of  the  Foundation  in  1926. 

No  changes  were  made  in  the  officers  of  the 
Board  during  1923.  Mr.  N.  Gist  Gee,  the 
Board's  adviser  on  premedical  education,  visited 
the  United  States  during  the  spring  and  summer 
to  familiarize  himself  with  recent  improvements 
m  teaching  methods,  laboratory  planning  and 
equipment.  The  Director  spent  three  months 
in  North  China  and  the  Yangtze  valley,  return- 
ing to  the  United  States  in  December. 
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Publications  of  Staff  Members,  Peking  Union 
Medical  College,  1923 

BiRRELL,  R.  G.  AND  E.  W.  Cruickshank.  Variations  in  the  distribu- 
tion of  carbon  dioxide  and  chlorides  in  the  cells  and  plasma  of  blood 
in  tetany  following  thyroparathyroidectomy  in  dogs.  (Abstract.) 
Proceedings  of  the  Society  for  Experimental  Biology  and  Medicine, 
1923,  V.  21,  pp.  117-119. 

Cameron,  John.  A  further  note  on  the  preparation  of  " Carrel-Dakin " 
solution.     China  Medical  Journal,  May,  1923,  v.  37,  pp.  403-411. 

Cameron,  John.  Insecticides  and  germicides  in  China.  China  Medical 
Journal,  Aug.,  1923,  v.  37,  pp.  689-694. 

Cameron,  John.  A  note  on  the  preparation  of  the  "Carrel-Dakin" 
solution.     China  Medical  Journal,  Jan.,  1923,  v.  37,  pp.  44-49. 

Cameron,  John.  A  note  on  the  storing,  checking,  and  dispensing  of 
poisons  and  poisonous  preparations.  National  Medical  Journal  of 
China,  Mar.,  1923,  v.  9,  pp.  54-58. 

Cameron,  John.  A  short  note  on  the  common  chlorine  antiseptics. 
National  Medical  Journal  of  China,  Sept.,  1923,  v.  9,  pp.  213-216. 

Cruickshank,  E.  W.  H.  Certain  mechanisms  of  the  human  body. 
An  introduction  for  students  of  physiology.  Peking,  Bureau 
of  Engraving  and  Printing,   1923. 

Cruickshank,  E.  W.  H.  Limitations  in  biological  interpretation. 
China  Medical  Journal,  June,   1923,  v.  37,  pp.  493-499. 

Cruickshank,  E.  W.  H.  The  mechanism  of  the  regulation  of  H-ion 
concentration  of  blood.  China  Medical  Journal,  Feb.,  1923,  v.  37, 
pp.  116-139. 

Cruickshank,  E.  W.  H.  Physiological  standards  in  North  China.  I. 
Blood  pressure  studies.  II.  Alveolar  air  gases.  China  Medical 
Journal,  Dec,  1923  (Suppl.),  pp.  1-44. 

Cruickshank,  E.  W.  H.  Studies  in  experimental  tetany,  I.  Distribu- 
tion of  calcium.  II.  Colloidal  and  ionic  calcium.  British  Journal 
of  Experimental  Pathology,  Aug.,  1923,  v.  4,  pp.  213-223. 

Cruickshank,  E.  W.  H.  Studies  in  experimental  tetany.  I.  On  the 
distribution  of  calcium  in  the  plasma  and  cells.  II.  On  the  varia- 
tions in  colloidal  and  ionic  calcium.  Biochemical  Journal,  1923,  v. 
17,  pp.  13-29. 

Cruickshank,  E.  W.  H.  Variations  in  alkali  reserve  and  acid-base 
balance  in  tetany.  (Abstract.)  Proceedings  of  the  Society  for  Ex- 
perimental Biology  and  Medicine,  1923,  v.  21,  pp.  115-116. 

Cruickshank,  E.  W.  H.  Variations  in  the  distribution  of  Coa,  chlorine 
and  calcium  in  the  cells  and  plasma  of  the  blood  in  tetany.  British 
Journal  of  Experimental  Pathology,  Dec,  1923,  v.  4,  pp.  340-346. 
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Detwiler,  S.  R.  Experiments  on  the  transplantation  of  the  spinal 
cord  in  Amblystoma,  and  their  bearing  upon  the  stimuli  involved 
in  the  differentiation  of  nerve  cells.  Journal  of  Experimented 
Zoology,  1923,  v.  37,  pp.  339-383. 

Detwiler,  S.  R.  Some  experimental  observations  on  the  retina  of  the 
gecko.  (Abstract.)  Proceedings  of  the  Society  for  Experimental 
Biology  and  Medicine,  1923,  v.  20,  pp.  214-216. 

Detwiler,  S.  R.  Studies  on  the  retina;  photomechanical  responses 
in  the  retina  of  Ereraias  argus.  Journal  of  Experimental  Zoology, 
1923,  V.  37,  pp.  89-99. 

Embrey,  H.  C.  The  antiscorbutic  vitamine  in  some  oriental  fruits  and 
vegetables.  Philippine  Journal  of  Science,  Jan.,  1923,  v.  22,  pp. 
77-82. 

Embrey,  H.  C.  A  feeding  experiment  on  two  hundred  lepers  at  Culion 
leper  colony,  Philippine  Islands.  Philippine  Journal  of  Science, 
Apr.,  1923,  V.  22,  pp.  365-385. 

Faust,  E.  C.  The  distribution  and  differentiation  of  human  helminths 
in  China  and  adjacent  territory:  a  syllabus  for  the  clinicians  of 
China.     China  Medical  Journal,  Feb.,  1923  (SuppL),  pp.  1^3. 

Faust,  E.  C.  Notes  on  embadomonas,  Faust  and  Wassell,  1921. 
China  Medical  Journal,  Mar.-Apr.,  1923,  v.  37,  pp.  231-233. 

Faust,  E.  C.  A  new  type  of  amoeba  parasitic  in  man  observed  in  North 
China.    Journal  of  Parasitology,  June,  1923,  v.  9,  pp.  221-226. 

Faust,  E.  C.  The  oriental  blood  fluke  in  China.  China  Journal  of 
Science  and  Arts,  Mar.,  1923,  v.  1,  pp.  163-165. 

Faust,  E.  C.  Parasitic  infections  as  an  economic  loss  to  the  community. 
Lingnaam  Agricultural  Review,  Canton,  June,  1923,  v.  1,  pp.  23-25. 

Faust,  E.  C.  The  possible  incidence  of  river  fever  (tsutsugamushi  dis- 
ease) in  the  Central  Yangtze  Valley.  China  Medical  Journal,  Dec, 
1923,  V.  37,  pp.  979-987. 

Faust,  E.  C.  Practical  parasitology  in  South  China.  Journal  of  Tropi- 
cal Medicine,  Sept.  1,  1923,  v.  26,  pp.  m-TIS. 

Faust,  E.  C.  Treatment  of  schistosomiasis  japonica.  China  Medical 
Journal,  Oct.,  1923,  v.  37,  pp.  847-849. 

Faust,  E.  C.  and  H.  E.  Meleney.  Life  history  of  Schistosoma  japoni- 
cum  Katsurada;  the  causative  organism  of  oriental  schistosomiasis 
in  China.     China  Medical  Journal,  Sept.,  1923,  v.  37,  pp.  726-734. 

Faust,  E.  C.  and  H.  E.  Meleney.  Studies  on  Schistosomiasis  jap- 
onica; morphology,  biology  and  life  history  of  the  causative 
organism.  Schistosoma  japonlcum  (Katsurada).  Journal  of  Trop- 
ical Medicine  and  Hygiene,  1923,  v.  26,  pp.  66-69. 

Grant,  J.  B.  Public  health  work  in  China.  China  Medical  Journal, 
Aug.,  1923,  V.  37,  pp.  677-67^. 
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Hodges,  P.  C.     Automatic  operation  of  the  Potter  grid.     American 

Journal  of  Roentgenology y  Aug.,  1923,  v.  10,  pp.  645-647. 
Howard,  H.  J.    A  conjunctival  bridge  as  a  safeguard  against  vitreous 

loss  in  cataract  extraction.     China  Medical  Journal,  Sept.,  1923,  v. 

37,  pp.  709-715. 
Howard,  H.  J.  and  W.  G.  Lennox.     Hospitals  in  Japan.     Modern 

Hospital,  Feb.,  1923,  v.  20,  pp.  119-125. 
JoFFiCK,  S.  D.      Practical  method  of  debusing  Chinese  clothes  and 

bedding.     China  Medical  Journal,  Jan.,  1923,  v.  37,  pp.  25-33. 

JoFFiCK,  S.  D.  Practical  suggestions  for  performing  the  Sachs-Georgi 
test  for  syphilis.  China  Medical  Journal,  May,  1923,  v.  37,  pp. 
372-381. 

Kessel,  J.  F.  Experimental  infection  of  culture  rats  and  mice  with  the 
common  intestinal  amoebae  of  man.  (Abstract.)  Proceedings  of 
the  Society  for  Experimental  Biology  and  Medicine,  1923,  v.  21,  pp. 
110-111. 

KoRNS,  J.  H.  The  Wildbolz  auto-urine  test  for  activity  in  tuberculosis. 
American  Review  of  Tuberculosis,  July,  1923,  v.  7,  pp.  318-324. 

Li,  T.  M.  Congenital  total  bilateral  ophthalmoplegia.  American  Jour- 
nal of  Ophthalmology,  Oct.,  1923,  v.  6,  pp.  816-821. 

Li,  T.  M.  Primary  ring  sarcoma  of  the  iris.  American  Journal  of 
Ophthalmology,  July,  1923,  v.  6,  pp.  545-556. 

Ling,  W.  P.  Causes  of  blindness  among  the  Chinese.  National  Medical 
Journal  of  China,  Sept.,  1923,  v.  9,  pp.  175-184. 

Liu,  J.  H.  Early  diagnosis  of  laryngeal  tuberculosis.  China  Medical 
Journal,  Sept.,  1923,  v.  37,  pp.  738-741. 

McLean,  F.  C.  The  present  status  of  insulin  therapy  in  diabetes. 
China  Medical  Journal,  Mar.-Apr.,  1923,  v.  37,  pp.  205-214. 

Maxwell,  J.  P.  On  food  deficiency  disease  simulating  pregnancy 
toxaemia.  Journal  of  Obstetrics  and  Gynaecology  of  the  British 
Empire,  1923,  v.  30,  pp.  34-37. 

Maxwell,  J.  P.  Osteomalacia  in  China.  China  Medical  Journal,  Aug., 
1923,  V.  37,  pp.  625-642. 
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To  the  President  of  the  Rockefeller  Foundation: 

Sir: 

I  have  the  honor  to  submit  herewith  my  report 
as  Director  of  the  Division  of  Medical  Educa- 
tion for  the  period  January  1,  1923,  to  December 
31,  1923. 

Respectfully  yours, 

RICHARD  M.  PEARCE, 

Director 


DIVISION  OF  MEDICAL  EDUCATION 

The  Division  of  Medical  Education  of  the 
Rockefeller  Foundation  is  charged  with  the  study 
and  development  of  programs  of  assistance  to 
medical  education  outside  the  United  States  and 
China. ^  Its  activities  have  consisted  in  securing 
information  upon  the  status  of  medical  education 
in  many  countries,  chiefly  through  the  visits  of 
ofiicers  of  the  Division;  in  collaborating  with 
leaders  in  medical  education  in  their  study  of 
problems;  and  in  submitting  for  the  consideration 
of  the  Foundation's  trustees  plans  for  the  assist- 
ance of  schools  whose  programs  seem  especially 
important  to  the  progress  of  medicine  throughout 
the  world. 

I.  Surveys 

During  the  year  1923  the  following  countries 
were  visited  by  some  representative  of  the  Divi- 
sion, either  for  initial  study  of  the  status  of  medi- 
cal education,  or  in  connection  with  new  pro- 
grams then  under  consideration  or  subsequently 

^  In  the  United  States  this  is  one  of  the  functions  of  the  General 
Education  Board;  in  China  it  is  the  work  of  the  China  Medical  Board. 
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developed:  Mexico,  Colombia,  England,  Scot- 
land, Wales,  Netherlands,  Rumania,  Bulgaria, 
Yugoslavia,  Turkey,  Siam,  and  Straits  Settle- 
ments. 

In  addition,  in  the  development  of  programs 
already  initiated,  the  following  countries  were 
revisited  during  the  year:  Austria,  Belgium, 
Canada,  China,  Czechoslovakia,  Germany, 
Hongkong,  Hungary,  and  Poland. 

Other  work  of  the  Division  during  1923  may 
be  classified  under  two  headings:  (1)  new  under- 
takings, and  (2)  progress  of  earlier  undertakings. 

Activities  of  the  Division  of  Medical  Education  in  1923 

J.  Surveys  and  Counsel  Given 


Austria 

England 

Rumania 

Belgium 

Germany 

Scotland 

Bulgaria 

Hongkong 

Siam 

Canada 

Hungary 

Straits  Settlements 

China 

Mexico 

Turkey 

Colombia 

Netherlands 

Wales 

Czechoslovakia  Poland  Yugoslavia 

2.  International  Exchange   of  Information   and   Teaching 
Methods 

a..  Professors  provided  for 
Brazil 

Philippine  Islands 
Siam 

b.  Visits  of  teachers  of  medicine  from 
Hongkong 
Japan 
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c.  Visiting  fellowships  from 


Austria 

Hungary- 

Belgium 

Japan 

Brazil 

Netherlands 

Canada 

Philippine  Islands 

Czechoslovakia 

Poland 

Denmark 

Scotland 

England 

Syria 

Germany 

United  States 

Hongkong 

Yugoslavia 

J.  Assistance    {Emergency)^    Not    Contingent    on    Plan    of 
Development 


a. 

Literature 

Austria 

Italy 

Belgium 

Poland 

Bulgaria 

Portugal 

Czechoslovakia 

Rumania 

Finland 

Russia 

France 

Switzerland 

Germany 

Yugoslavia 

Hungary 

b. 

Laboratory  supplies 

c.  Local  fellowships^ 

Austria 

Austria 

Bulgaria 

Bulgaria 

'  Czechoslovakia 

Czechoslovakia 

Hungary 

Germany 

Poland 

Hungary 

Rumania 

Poland 

Yugoslavia 

Rumania 
Yugoslavia 

d. 

General 

Pasteur  Institute, 

Paris 

^  Resident  fellowships,  not  emergency  in  character,  were  also  granted 
in  connection  with  the  Department  of  Pathology  at  Sao  Paulo,  Brazil, 
and  also  to  United  States  citizens  in  co-operation  with  the  General  Edu- 
cation Board,  through  the  Medical  Fellowship  Board  of  the  National  Re- 
search Council. 
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4.  Assistance  {Constructive),  Contingent  on  a  Plan  of  De- 
velopment — in  Force  or  Pledged 

Chulalongkorn  University,  Bangkok,  Siam — medical 

school  and  premedical  school 
Faculdade  de  Medicina  e  Cirurgia,  Sao  Paulo,  Brazil 
University  of  Brussels,  Belgium 
University  College  and  University  College  Hospital 

Medical  School,  London,  England 
Four  other  medical  schools  of  Great  Britain 
University  of  Alberta,  Edmonton,  Canada 
Universite  de  Montreal,  Montreal,  Canada 
University  of  Toronto,  Toronto,  Canada 
Columbia  University,  New  York  ^ 
University  of  Chicago,  Illinois  ^ 
University  of  Iowa  ^ 
University  of  Pennsylvania  ^ 


II.  New  Undertakings 
Co-operation  in  Great  Britain 

Offers  of  assistance  in  the  form  of  buildings 
and  endowment,  amounting  to  £272,000  capital 
and  £1,750  annually  for  a  period  of  five  years, 
were  placed  before  the  authorities  of  four  of  the 
leading  medical  schools  of  Great  Britain.  As 
this  action  was  taken  in  December,  1923,  and  as 
these  offers  are  contingent  upon  provision  of 
financial  support  or  co-operation  on  the  part  of 
the  recipient  institutions,  definite  account  is 
postponed  for  the  annual  report  for  1924. 

The  Medical  Research  Council  of  Great 
Britain,  unusually  well  equipped  for  the  selection 

*  Jointly  with  the  General  Education  Board. 
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of  promising  men  in  medical  sciences,  has  shown 
a  desire  to  further  the  cause  of  international 
medicine  by  sending  British  students  to  the 
United  States  for  study.  Since  the  National 
Research  Council  in  Washington,  through  its 
Medical  Fellowship  Board,  can  grant  fellowships 
to  American  students  for  study  in  England,  plans 
were  developed  and  assistance  given  by  the  Divi- 
sion of  Medical  Education  to  facilitate  an  inter- 
change of  medical  students  between  the  two 
countries.  It  was  provided  that  sums  up  to  a 
total  of  350,000  may  be  expended  by  the  Medical 
Research  Council  for  this  purpose  in  a  three-year 
period.  Four  fellows  appointed  by  the  Council 
in  accordance  with  this  provision  began  their 
studies  in  the  United  States  during  1923.  (For 
fellows  from  the  United  States  studying  abroad 
see  page  287.) 

Aid  to  Premedical  Education  in  Siam 

In  the  negotiations  with  the  Siamese  Govern- 
ment which  led  to  the  adoption  of  a  program  for 
the  development  of  the  medical  school  of  Chula- 
longkorn  University,  improvement  in  premedical 
courses  was  agreed  to  be  an  essential  feature  of 
the  plans.  In  1923  arrangements  were  com- 
pleted between  the  Government  and  the  Rocke- 
feller Foundation  providing  for  co-operation 
over  a  period  of  five  years  in  the  development  of 
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premedical  education.  Professorships  in  pre- 
medical  subjects  will  be  created  by  the  Govern- 
ment at  Chulalongkorn  University  and  the 
Foundation  will,  for  a  limited  period,  pay  part  of 
the  salaries  of  foreign  incumbents  of  these  pro- 
fessorships while  future  Siamese  professors  are 
being  trained. 

University  of  Pennsylvania  Medical  School  Assisted 

At  the  suggestion  of  the  General  Education 
Board,  that  one  of  the  boards  founded  by  Mr. 
Rockefeller  which  takes  initiative  in  matters  of 
medical  education  in  the  United  States,  the 
Foundation  pledged  to  the  Medical  School  of  the 
University  of  Pennsylvania,  the  first  medical 
school  established  in  the  United  States,  2250,000 
toward  a  fund  of  21,000,000  for  building  and 
equipping  new  quarters  for  the  departments  of 
anatomy  and  physiological  chemistry. 

III.  Progress  of  Earlier  Undertakings 

Emergency  Work  in  Europe 

The  economic  and  social  difficulties  experi- 
enced by  many  of  the  states  of  Europe  have 
affected  medical  education  seriously.  Unfavor- 
able exchange  has  cut  institutions  off  from  for- 
eign literature  and  laboratory  materials.  Lack 
of  economic  security  among  teachers  and  stu- 
dents has  discouraged  research  and  long  periods 
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of  Study.  The  future  of  some  schools  has  been 
imperiled  by  the  uncertainty  of  governmental 
support,  and  intense  nationalistic  prejudices 
have  rapidly  affected  the  influence  and  impor- 
tance of  certain  centers  of  medical  education. 
In  such  a  situation  no  aid  that  was  not  frankly 
of  an  emergency  character  could  be  wisely 
offered. 

Medical  Literature  and  Laboratory  Supplies. 
During  the  past  year  the  Division  of  Medical 
Education  furnished  medical  literature,  both 
books  and  journals,  to  medical  schools  in  fifteen 
countries  of  Europe  handicapped  by  low  ex- 
change. About  three  hundred  medical  libraries 
were  supplied  with  literature,  chiefly  in  the  Eng- 
lish language,  though  subscriptions  to  publica- 
tions in  European  languages  were  added  during 
the  year.  Over  320,000  was  expended  for  this 
purpose.  Great  appreciation  of  this  service  has 
been  expressed,  and  in  many  cases  literature  so 
supplied  has  been  the  only  point  of  contact  which 
the  medical  profession  of  certain  communities 
has  had  with  the  outside  medical  world.  The 
service  is  to  be  continued  for  1924.  Laboratory 
equipment,  including  animals  and  the  cost  of 
their  maintenance,  has  been  furnished  to  certain 
departments  of  medical  schools  in  Austria, 
Bulgaria,  Czechoslovakia,  Hungary,  Poland, 
Rumania,  and  Yugoslavia. 
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Resident  Fellowships,  The  system  of  resident 
fellowships  authorized  by  the  Foundation  in  1922 
for  medical  scientists  in  European  countries 
which  might  be  definitely  shown  to  be  in  need 
of  such  aid,  was  put  into  operation  in  1923  in 
Austria,  Bulgaria,  Czechoslovakia,  Germany, 
Hungary,  Poland,  Rumania,  and  Yugoslavia. 

Pasteur  Institute,  An  appropriation  of  320,- 
000  was  made  to  the  Pasteur  Institute  of  Paris 
for  work  during  1923.  This  appropriation  com- 
pletes the  pledge  made  in  March,  1921,  toward 
the  support  of  the  Institute  during  an  especially 
difficult  period  of  its  existence. 

Fellowships 

Forty-six  fellowships  in  medicine  were  in  force 
in  1923  under  the  Medical  Fellowship  Board  of 
the  National  Research  Council  of  Washington, 
toward  the  expenses  of  which  over  a  five-year 
period  the  Division  of  Medical  Education  in  co- 
operation with  the  General  Education  Board 
pledged  assistance  in  1922.  The  distribution  of 
these  fellows  was  as  follows:  anatomy  3,  bacteri- 
ology 4,  biochemistry  6,  chemistry  1,  laryngology 
1,  medicine  5,  neuropathology  1,  pathology  3, 
pediatrics  1,  pharmacology  2,  physiology  10, 
surgery  8,  syphilology  1. 

Assistance  was  also  provided  for  the  expenses 
of  four  visiting  fellows  in  medical  sciences  se- 
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lected  by  the  Medical  Research  Council  of  the 
British  Government  for  study  in  the  United 
States  (see  page  283).  The  subjects  studied 
by  these  fellows  were:  electrocardiography,  neu- 
rological surgery,  psychiatry,  tuberculosis. 

The  Division  of  Medical  Education  directly 
maintained  and  administered  during  the  year 
forty-five  fellowships  for  graduates  in  medicine 
who  are  assured  teaching  positions  in  their  own 
countries  upon  the  conclusion  of  their  studies. 
In  allotting  these  grants  preference  was  given  to 
men  from  institutions  with  which  the  Division 
has  programs  of  co-operation.  The  following 
countries  were  represented  in  this  group  of  fel- 
lowships: Austria  4,  Belgium  1,  Brazil  6,  Canada 
3,  Czechoslovakia  3,  Denmark  1,  Germany  1, 
Hongkong  2,  Hungary  6,  Japan  4,  Netherlands  2, 
Philippines  2,  Poland  5,  Scotland  1,  Syria  1, 
Yugoslavia  3.  Of  these  fellows,  six  studied  in 
England,  four  in  Germany,  three  in  France,  one 
each  in  Denmark,  the  Netherlands,  and  Scotland, 
and  thirty  in  the  United  States.  One  studied  in 
both  Germany  and  France.  The  distribution 
according  to  subjects  of  study  was  as  follows: 
anatomy  1,  bacteriology  and  immunology  1, 
dermatology  and  phototherapy  1,  histology  3, 
hospital  administration  1,^  medicine  8,  obstetrics 


1  This  fellowship,  allotted  in  connection  with  University  of  Brussels  developments, 
was  a  special  grant  of  the  Division  of  Medical  Education.  In  the  future  fellowships 
in  this  field  wfll  fall  under  the  control  of  the  Foundation's  new  Division  of  Studies. 


Fig.  73. — Laying  of  the  cornerstone  of  a  new  building 
for  the  University  College  Hospital,  London,  by  His 
Majesty  King  George  V.  On  the  cornerstone  In  this 
picture  Is  the  Inscription:  "University  College  Hospital. 
This  stone  of  the  new  obstetric  hospital  and  residents' 
quarters,  built  by  the  generosity  of  the  Rockefeller  Founda- 
tion, U.S.A.,  was  laid  by  His  Majesty  King  George  V, 
May  31,  1923."  On  the  same  day  on  the  opposite  side  of 
the  street  Her  Majesty  Queen  Mary  laid  the  cornerstone 
of  a  new  nurses'  home  which  is  a  part  of  the  general  plan 
for  the  development  of  this  medical  center  in  London 
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Fig.   74. — New  anatomy  building,  University  College, 
London 


Fig.  75. — Pathological  laboratory,  Royal  Medical  Col- 
lege, Bangkok 
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and  gynecology  4,  orthopedic  surgery  1,  parasit- 
ology 1,  pathology  9,  pediatrics  1,  pharmacology 
2,  physiology  and  physiological  chemistry  12. 

In  addition  to  the  above-mentioned  traveling 
fellowships,  the  Division  provided  resident  fel- 
lowships for  two  Brazilians  who  studied  in  the 
Department  of  Pathology  of  the  medical  school 
at  Sao  Paulo. 


Visiting  Teachers  of  Medicine  Entertained 

On  the  invitation  of  the  Foundation,  the 
Japanese  Government  selected  a  commission  of 
six  members  to  visit  the  United  States  for  the 
study  of  medical  education  and  public  health 
administration.  The  commission  was  composed 
of  Dr.  Kinnosuke  Miura,  internist;  Dr.  Keino- 
suke  Miyairi,  parasitologist;  Dr.  Akira  Fujinami, 
pathologist;  Dr.  Mataro  Nagayo,  pathologist; 
Dr.  Sahachiro  Hata,  bacteriologist;  and  Dr. 
Yoshihiro  Takaki,  surgeon.  The  Commission 
arrived  March  12  and  made  an  extended  tour  of 
many  important  educational  and  public  health 
centers;  a  total  of  twenty-one  schools  were 
visited  by  the  various  members  of  the  delegation. 
The  visit  has  resulted  in  an  improved  under- 
standing of  the  condition  of  medical  science  in 
America  by  the  Japanese  and  a  heightened 
esteem  on  the  part  of  American  scientists  for 
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the  status  of  medical  science  in  Japan,  so  well 
represented  by  the  Commission. 

Professors  of  surgery  and  medicine  at  the 
University  of  Hongkong,  occupying  chairs  en- 
dowed by  the  Foundation  in  1922,  were  afforded 
an  opportunity  to  visit  some  of  the  medical 
schools  in  Canada  and  the  United  States. 

Medical  School  of  Chulalongkorn  University 
Bangkok,  Siam 

In  accordance  with  the  agreement  between  the 
Foundation  and  the  Government  of  Siam,  the 
Siamese  authorities  appointed  as  Director  of 
Studies  and  Professor  of  Pathology  in  the  re- 
organized medical  school  of  Chulalongkorn  Uni- 
versity (Royal  Medical  College)  at  Bangkok, 
Dr.  A.  G.  Ellis,  formerly  of  Jefferson  Medical 
College,  Philadelphia.  The  Foundation  is  plan- 
ning to  co-operate  with  the  Siamese  in  securing 
the  services  of  five  other  foreign  professors  who 
will,  over  a  short  period  of  years  while  Siamese 
personnel  is  being  trained,  organize  and  initiate 
medical  teaching  in  the  school.  During  the 
year  negotiations  by  the  Foundation  in  close 
co-operation  with  the  Siamese  authorities  were  in 
progress  for  the  selection  and  appointment  of 
heads  of  departments.  A  pathological  labora- 
tory and  one  hospital  ward  were  completed  dur- 
ing the  year,  and  plans  were  in  preparation  for 
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additional  wards  and  for  buildings  to  house  the 
departments  of  anatomy  and  physiology  and  the 
administrative  offices. 

Medical  School  of  the  University  of  the  Philippines 

Dr.  William  S.  Carter,  who  under  an  agree- 
ment between  the  medical  school  of  the  Uni- 
versity of  the  Philippines  and  the  Division  of 
Medical  Education  has  been  acting  as  associate 
dean  of  the  school  and  as  professor  of  physiology, 
continued  his  work  during  the  year  1923,  devot- 
ing attention  especially  to  the  development  of 
the  department  of  physiology.  Dr.  Carter's 
services  in  this  capacity  are  expected  to  termi- 
nate in  March,  1924. 


Faculdade  de  Medicina  e  Girurgia,  SS^o  Paulo,  Brazil 

During  1923  assistance  to  the  Department  of 
pathology  of  the  medical  school  of  Sao  Paulo 
included  securing  the  services  of  a  visiting  pro- 
fessor, maintaining  resident  and  traveling  fellow- 
ships, and  supplementing  certain  equipment  and 
literature.  Dr.  Oskar  Klotz  terminated  his  con- 
tract as  Professor  of  Pathology  and  was  suc- 
ceeded in  March  by  Dr.  Robert  A.  Lambert. 
During  the  year  one  whole-time  assistant  and 
two  part-time  assistants  served  in  the  depart- 
ment, a  library  of  pathology  was  established,  the 
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general  laboratory  service  was   improved,   and 
research  in  pathology  developed. 

Canadian  Medical  Schools 

During  1923  the  program  of  assistance  to 
Canadian  medical  schools  adopted  in  1920  was 
continued. 

For  the  academic  years  1920-1921,  1921-1922, 
1922-1923,  annual  grants  of  325,000  were  made 
to  the  University  of  Alberta.  Payment  at  the 
same  rate  continued  to  the  end  of  1923,  when  a 
capital  sum  of  ?S00,000  was  paid  to  the  Univer- 
sity for  endowment  of  its  medical  school. 

The  University  of  Toronto  during  1923  re- 
ceived interest  on  the  sum  of  31,000,000  pledged 
for  endowment  of  its  medical  department.  At 
the  close  of  the  year  the  total  grant  was  paid  to 
the  institution. 

The  Universite  de  Montreal  was  granted  an 
appropriation  of  325,000  for  the  development  of 
laboratories  in  the  premedical  and  medical 
departments  during  the  academic  year  1923- 
1924.  This  grant  was  in  continuation  of  similar 
appropriations  made  for  the  academic  years 
1920-1921,  1921-1922,  1922-1923. 

Payment  of  pledges  to  McGill  University, 
Dalhousie  University,  and  the  University  of 
Manitoba  for  their  medical  schools  was  com- 
pleted prior  to   1923,     Co-operation  with   the 


Fig.   76. — Commission   of  Japanese   medical   scientists 
arriving  in  the  United  States  as  guests  of  the  Foundation 


Fig.  77. — Studying  medical  education  around  the  world. 
The  associate  director  of  the  Foundation's  Division  of 
Medical  Education  was  able  by  traveling  in  an  aeroplane 
to  save  four  weeks'  time  on  a  visit  of  inspection  to  the 
national  medical  school  of  Colombia 


u-* 

Fig.  78. — ^The  new  pathology  building,  A/[cGill  Univer- 
sity. Directly  across  the  street  is  the  Royal  Victoria 
Hospital 


Fig.  79. — New  laboratory  for  the  medical  sciences- 
biology,  physiology,  physiological  chemistry,  and  pharma- 
cology— McGill  University 
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latter  two  universities  during  1923  was  limited 
to  the  provision  of  fellowships. 

University  College  and  University  College  Hospital 
Medical  School,  London 

The  new  Institute  of  Anatomy  at  University 
College  was  completed  and  dedicated,  and  the 
foundation  stones  of  the  Obstetric  Hospital  and 
Nurses'  Home  were  laid  by  Their  Majesties  the 
King  and  Queen,  on  May  31,  1923. 

The  final  payments  of  £40,000  to  the  Univer- 
sity College  for  building  and  equipment  and  of 
£100,000  to  the  University  College  Hospital 
Medical  School  were  made.  These  sums  are  dis- 
tinct from  payments  for  endowment  completed 
in  1922. 

Free  University  of  Brussels 

The  University  of  Brussels  made  progress  in 
obtaining  subscriptions  for  its  share  in  the  pro- 
posed development  of  the  medical  school.  Ac- 
tual work  on  the  new  buildings  of  the  school  has 
been  delayed  by  uncertain  economic  conditions 
and  high  building  costs,  but  a  new  hospital  at 
Jette,  affiliated  with  the  medical  school,  has  been 
completed  and  put  into  use.  A  director  selected 
by  the  Brussels  authorities  for  the  hospital  which 
is  to  be  built  by  the  City  as  a  part  of  the  medical 
.school  plant,  has  begun  studies  of  hospital  ad- 
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ministration  under  a  fellowship  of  the  Rockefeller 
Foundation. 

United  States  Medical  Schools 

The  following  actions,  originally  proposed  to 
the  Foundation  by  the  General  Education  Board 
in  pursuance  of  the  plan  for  the  co-operation 
of  these  two  organizations  within  the  United 
States,  were  taken  during  the  year.  The  sum 
of  31)000,000  toward  endowment  of  the  medical 
school  of  the  University  of  Chicago  was  appro- 
priated at  the  request  of  the  University,  in  ful- 
filment of  a  pledge  made  in  1916.  In  accordance 
with  a  pledge  made  in  1921,  a  similar  sum  was 
granted  to  Columbia  University  for  the  erection 
and  equipment  of  laboratories  for  the  College  of 
Physicians  and  Surgeons.  Payment  was  made 
to  the  University  of  Iowa  of  the  first  of  a  series 
of  five  appropriations  of  3225,000  each,  pledged 
in  1922  for  the  development  of  the  medical  school 
of  the  University. 

Medical  Information  Service 

Progress  was  made  during  the  year  in  the 
preparation  of  a  carefully  revised  list  of  medical 
schools  of  the  world.  For  the  information  of 
deans  and  professors  in  these  institutions  bulle- 
tins are  under  preparation  which  will  contain 
descriptions  of  teaching  facilities  and  methods  in 
various  schools. 


THE  ROCKEFELLER  FOUNDATION 
Report  of  the  Treasurer 


New  York,  December  31,  1923 
To  the  President  of  the  Rockefeller  Foundation: 
Sir: 

I  have  the  honor  to  submit  herewith  my  re- 
port of  the  financial  operations  of  The  Rocke- 
feller Foundation  and  its  subsidiary  organiza- 
tions for  the  period  January  1,  1923,  to  December 
31,  1923. 

Respectfully  yours, 

L.  G.  MYERS, 

Treasurer. 
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EASURER'S  REPORT 

The  following  table  summarizes  the  situation 
with  respect  to  income,  disbursements,  and  ap- 
propriations : 

Undisbursed  income  on  hand  January  1, 

1923,  amounted  to $6,290,862.08 

A  contribution  for  hookworm  study,  re- 
ceived from  Mr.  George  White, 
amounted  to 45.00 

Refunds  on  account  of  payments  in  1922 

and  prior  years  amounted  to 21,792.62 

Income  from  January  1,  1923,  to  Decem- 
ber 31,  1923,  amounted  to 8,822,879.09 

The  total  amount  available  for  disburse- 
ment was  therefore $15,135,578.79 

Disbursements  on  account  of  appropria- 
tions amounted  to 8,431,075.20 


Leaving  a  balance  of  undisbursed  income 

on  December  31, 1923,  amounting  to.  .  .      $6,704,503.59 
Unpaid  appropriations  and  commitments 

effective    in     1923     and     prior     years 

amount  to 5,602,183.01 


Leaving  a  balance  in  income  account  avail- 
able for  appropriation  amounting  to.  . .  .      $1,102,320.58 

Appropriations  and  pledges  effective  in  1924 
and  following  years,  amounting  to  315,116,- 
600.71,  as  shown  in  the  annexed  balance  sheet, 
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are  not  included  in  the  foregoing  summary  but 
are  regarded  as  charges  against  the  income  of 
the  years  in  which  they  fall  due. 

In  compliance  with  the  terms  of  a  resolution 
adopted  at  the  meeting  of  the  Board  of  Trustees 
held  December  6,  1922,  the  Henry  Sturgis  Grew 
Memorial  Fund,  amounting  to  325,000.00,  with 
accrued  income  amounting  to  36,382.52,  and  the 
Arthur  Theodore  Lyman  Endowment,  amount- 
ing to  35,500.00,  with  accrued  income  amount- 
ing to  31jl97.14,  were  transferred  to  the  Har- 
vard Medical  School  of  China. 

Income  invested  in  land,  buildings,  and  equip- 
ment, almost  wholly  in  China,  was  diminished 
by  the  net  sum  of  325,615.62,  as  shown  in  Ex- 
hibit N,  on  page  357,  making  a  total  to  date  of 
38,863,816.64. 

Since  the  close  of  the  year  the  accounts  of 
the  Comptroller,  the  accounts  of  the  Treasurer, 
and  the  securities  owned  by  the  Corporation 
have  been  examined  by  Messrs.  Price,  Water- 
house  and  Company,  Accountants,  who  have 
rendered  a  report  to  the  Chairman. 

The  financial  condition  and  operations  are  set 
forth  in  the  appended  exhibits  listed  below: 

Balance  Sheet Exhibit   A 

Statement    of    Receipts    and    Disburse- 
ments of  Income Exhibit   B 
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Foundation  Appropriations: 

Medical  Education Exhibit   C 

Schools  of  Hygiene  and  Public  Health  Exhibit  D 

Biology,  Physics,  and  Chemistry Exhibit   E 

Hospital,     Dispensary,     and    Nursing 

Studies  and  Demonstrations Exhibit   F 

Mental  Hygiene Exhibit  G 

Miscellaneous Exhibit  H 

International  Health  Board Exhibit    I 

China  Medical  Board Exhibit    J 

Summary   of   Appropriations   and    Pay- 
ments    Exhibit  K 

Statement  of  Appropriations  and   Pay- 
ments on  account  of  Special  Funds .  .  .  Exhibit   L 

Statements  of  Principal  Funds Exhibit  M 

Land,  Buildings,  and  Equipment  Funds .  Exhibit  N 

Schedule  of  Securities  in  General  Fund . .  Exhibit   O 

Schedule  of  Securities  in  Special  Funds. .  Exhibit    P 
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EXHIBIT  A 

BALANCE  SHEET,  DECEMBER  31,  1923 

ASSETS 

I.  Investments 
General  Fund 

General  Schedule  (Exhibit  O) $164,812,198.23 

Secured  demand  loans 392,426.27 

$165,204,624.50 

Special  Funds 

Securities  (Exhibit  P) $77,000.00 

Cash 10,000.00 

87,000.00 

$165,291,624.50 

II.  Land,  Buildings,  and  Equipment  (Exhibit  N) 

In  China $8,828,657.49 

In  New  York 35,159.15 

$8,863,816.64 

III.  Income  Accounts 

Special  Funds 

Cash  on  deposit  in  New  York $106. 43 

General  Fund 

Cash  on  deposit  in  New  York $275,111 .  75 

Cash  on  deposit  in  London 1,180,277.98 

Cash  on  deposit  in  Brussels 149,102.81 

Cash  on  deposit  in  Czechoslovakia 369,145.23 

Secured  demand  loans 2,207,573 .  73 

Funds  in  hands  of  agents,  to  be 
accounted  for,    and   sundry 

accounts  receivable $2,525,214.39 

Less  accounts  payable 1,922.30 

2,523,292.09 

Total $6,704,503.59 

Excess  of  appropriations  and  pledges  over  income 
available     14,014,280.13 

20,718,783.72 

$20,718,890.15 
Grand  Total $194,874,331 .29 


TREASURER  S   REPORT 

EXHIBIT  A 

BALANCE  SHEET,  DECEMBER  31,  1923 

FUNDS  AND  OBLIGATIONS 

[.  Funds  (Exhibit  M) 

General  Fund 

Special  Funds 

Gifts  of  Laura  S.  Rockefeller $50,000. 00 

Gift  of  John  D.  Rockefeller 37.000. 00 
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$165,204,624.50 


87,000.00 
$165,291,624.50 


[I.  Land,  Buildings,  and  Equipment  Fund  (Ex- 
hibit N) 
Appropriations  from  income 

Income  Accounts 

Special  Funds  (Exhibit  B) 

Estate  Laura  S.  Rockefeller  Fund $64 .  77 

Laura  S.  Rockefeller  Fund 41 .66 

General  Fund  (Exhibit  K) 

Balance  due  on  appropriations  payable  in 

1923  and  prior  years $5,602,183.01 

Appropriations  and  pledges  effective  in  1924 

and  following  years: 

1924 $9,334,819.71 

1925 2,670,126.50 

1926 1,830,655.50 

1927 627,495.00 

1928 447,295.00 

1929 126,500.00 

1930 79,709.00 

15,116,600.71 

Grand  Total 


$8,863,816.64 


$106.43 


♦20,718,783.72 

$20,718,890.15 

$194,874,331.29 


*  The  total  of  all  unpaid  appropriations  and  pledges  is  $14,014,280.13  in  excess  of  the  balance  of  general 
fund  income  amounting  to  $6,704,503.59,  as  shown  on  opposite  page,  but  it  will  be  noted  that  these  obliga- 
tions become  effective  over  a  term  of  years,  thus  permitting  their  satisfaction  gradually  as  the  income  of  the 
respective  years  is  received. 
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Aides  Mgypti,  see  Stegomyia  (mosquito) 

Africa,  West ' 22,  31, 118-119 

^ee  also  Names  of  towns  and  countries 

Agar,  J.  G xii,  xiii,  61,  229 

Alabama 14, 76, 94, 1 1 1 , 1 1 3 

See  also  Names  of  towns 

Algeria 41 

Alves  (President  of  Brazil) 28 

Amazon  River,  Brazil 116 

American  Academy  in  Rome 51 

American  Baptist  Hospital,  Ningpo,  China 258 

American  Baptist  Hospital,  Shaohsing,  China 258 

American  Episcopal  Hospital,  Anking,  China 257 

American  Medical  Association 50 

American  Methodist  Hospital,  Peking,  China 258 

American  Methodist  Hospital,  Wuhu,  China 258 

American  Presbyterian  Hospital,  Changteh,  Hunan,  China  258 

American  Presbyterian  Hospital,  Paotingfu,  China 258 

Amoy  University,  China 250 

Ancylostoma,  see  Hookworms 
Ancylostomiasis,  see  Hookworm  Disease 

Andalusia,  Alabama 22 

Andrews,  Chase 62 

Angola,  West  Africa 118 

Anopheles  (mosquito): 

Studies  of  life  history  and  control  methods 33 

Anopheles  crucians  (mosquito) 138 

Anopheles  punctipennis  (mosquito) 138 

Anopheles  quadrimaculatus  (mosquito) 138 

Arecibo,  Porto  Rico 99 

Arkansas Ill 

Arthur  Theodore  Lyman  Endowment 306 

Astyanax  hosconamericus 167 

Australia 8, 35, 48, 73, 108, 1 19, 161 

Austria 8,13,19,40,278,285,287,288 

See  also  University  of  Vienna,  Austria 

Baermann  Apparatus,  see  Hookworms;  Hookworm  Disease, 

Diagnosis 

Baguio,  Philippine  Islands 129 
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Bahia,  Brazil 27, 116, 117 

Bailey,  Dr.  C.  A 76, 77 

Balfour,  Dr.  Andrew 145 

Balkan  States 19 

See  also  Names  of  countries 

Bangkok,  Siam 8, 108 

See  also  Chulalongkorn  University 

Barbados \ 161, 166 

Barnes,  Dr.  M.  E 76, 77 

Beaufort  County,  North  Carolina 158  (Fig.  41) 

Belgium 7, 8, 13, 19, 278, 288 

See  also  Free  University  of  Brussels,  Belgium;  Names  of 
cities 

Bevier,  Dr.  George 77 

Biggs,  Dr.  H.  M 72, 85 

Bombay,  India 41 

Boyd,  Dr.  M.  F 73 

Brazil: 

Nursing  service 26 

International  Health  Board  asked  to  co-operate  in  campaign 

against  yellow  fever 27 

Development  of  county  health  work 97-98 

Hookworm  infection  in  agricultural  laborers 99 

Reduction  of  yellow  fever  zone 115-118 

Yellow  fever  in  1923,  Bahia 116  (Fig.  23) 

Yellow  fever  cases  and  deaths,  1897-1923,  Bahia 117  (Fig.  24) 

Development  of  nursing  service 129-130 

Students,  school  of  nursing,  National  Health  Department  131  (Fig.  32) 

Staff,  yellow  fever  campaign,  Bahia 181  (Fig.  53) 

Also 7, 8, 16, 31, 32, 35,  36,  38, 73, 100, 114, 288 

See  also  Institute  of  Hygiene,  Sao  Paulo;  Yellow  Fever; 
Names  of  towns,  cities,  and  states 

Brazilian  Society  of  Hygiene 98 

British  Honduras 113 

British  Isles,  see  Great  Britain 

British  Medical  Research  Council 11 

Brno,  Czechoslovakla 120 

bucaramanga,  colombla 114 

Bulgaria 19,40,278,285,287 

BuRREs,  Dr.  W.  T 77 

Buttrick,  Wallace xii,  xiii,  61,  62,  63,  72,  228,  229 

Caldwell,  Dr.  F.  C 77 

California 161 

Canada ...8,40,41,278,288,292 

See  also  Names  of  cities,  provinces,  and  universities 

Canton  Christian  College,  China 48,  249,  259  (Fig.  66) 

Canton  Hospital,  China 258 
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Carbon  Tetrachloride 109, 180 

Carley,  Dr.  p.  S 75 

Carr,  Dr.  G.  J 73, 77 

Carr,  Dr.  H.  P 77 

Carter,  Dr.  H.  R 77 

Carter,  Dr.  W.  S 63, 293 

Ceara,  Brazil 116 

Cellia  argyritarsis  (mosquito) 142 

Cellia  tarsimaculata  (mosquito) 142 

Central  America 28,31,41,114 

See  also  Names  of  countries 
Central  Epidemic  Prevention  Bureau,  China;  see  Epidemic 

Prevention  Bureau 
Central  Europe 19 

See  also  Names  of  countries 

Central  Hospital,  Peking,  China 257, 261 

Central  Institute  of  Brain  Research,  Amsterdam 16 

Ceylon 35, 74, 109-110 

Chalaco,  see  Dormitator  latifrons 
Ckata,  see  Asiyanax  hosconamericus 

China: 

Hookworm  infestation  studies 36, 100 

Also 7,  8,  74,  278 

See  also  Council  on  Health  Education,  China;  Epidemic 
Prevention  Bureau,  China;  Southern  Presbyterian 
Mission,  Hsuchowfu,  China;  Names  of  associations,  col- 
leges, hospitals,  schools,  and  universities 

China  Medical  Board: 

Fellowships  and  scholarships 11,  253-256 

Aid  for  nurse  training 26 

Development  of  Peking  Union  Medical  College 44-47,  231-241 

Aid  to  medical  schools 47-48,  231-244 

Architectural  service  in  Peking 49, 263-264 

Appropriations  to  Shantung  Christian  University 242 

Continued  contribution  to  Hunan- Yale  College  of  Medicine ....     243 

Aid  to  premedical  education 245-252 

Aid  to  hospitals 257-261 

Co-operation  in  popular  educational  campaign 261-263 

Contributions  to  China  Medical  Missionary  Association  for  work 

in  Chinese  medical  terminology 263 

Members  of  the  Board  and  officers 264 

Receipts  and  disbursements  of  income 310-311 

Appropriations  and  payments 339-350 

Also 15 

China  Medical  Missionary  Association  : 

Work  of  the  Publication  Committee  in  translation  and  terminology  263 
Also 262 

Chinese  Red  Cross  General  Hospital,  Shanghai,  China 261 

Chulalongkorn  University,  Siam  . . .  .282,  283-284,  290  (Fig.  75),  292 
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Church  of  the  Brethren  Hospital,  Pingtingchow,  Shansi, 

China 258 

College  of  Yale  in  China,  Changsha,  China 249,  259  (Fig.  67) 

Colombia: 

Progress  of  hookworm  control  work 101 

Yellow  fever  control 114-115 

Also 8,31,35,40,74,278 

Columbia  University,  College  of  Physicians  and  Sur- 
geons        16, 282, 298 

Comite  National  de  Defense  contre  la  Tuberculose 125 

Committee  of  Reference  and  Counsel 51 

Committee  on  Dispensary  Development 50 

Concilium  Bibliographicum,  Zurich 50-51 

Connor,  Dr.  M.  E 75, 167 

Converse,  G.  M 116 

Cornell  University  Medical  College 50 

Cort,Dr.W.W 174,177,187,234 

Costa  Rica 35, 107, 133 

Council  on  Health  Education,  China: 

Popular  educational  campaign 261-263 

Also 51, 240 

Councilman,  Dr.  W.  T 234 

County  Health  Work: 

Organization  and  growth 37-38 

Average  annual  cost 38 

Development  of  rural  health  organizations 87-88 

Organization  of  a  county  health  unit 91-93 

Growth  in  the  United  States 94 

Full-time  departments  in  the  United  States  at  the  close  of  1923 

95  (Fig.  11) 

Development  of  work  in  Brazil 97-98 

Inauguration  of  program  in  Czechoslovakia 98 

Expenditures 208-209, 214-215 

Also 30 

Covington,  Dr.  P.  W 77 

Crowell,  F.  E 63, 74 

Cruz,  Dr.  Oswald© 27-28,  29  (Fig.  2),  116 

Cuba 28 

See  also  Havana,  Cuba 

Czech  University,  Prague,  Czechoslovakia 121 

Czechoslovakia  : 

Public  health  activities 98, 120-121 

Also 8, 13, 19, 38, 40,  278,  285,  287, 288 

See  also  Names  of  towns  and  cities 

Dalhousie  University,  Canada 294 

Darling,  Dr.  S.  T 76, 155 

Dashiell,  L.  M 62 

Davis,  J.  W xii,  xiii,  61 
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Davis,  Dr.  N.  C.  .  i 73 

Denmark 13, 288 

Description  of  an  Apparatus  for  Isolating  Infective  Hookworm  Larvae 
from  Soil;  by  W.  W.  Cort,  J.  E.  Ackert,  D.  L.  Augustine,  and 

F.  K.  Payne 174  (Note) 

DocHERTY,  Dr.  J.  F 74 

Dominica 104 

Dormitator  latifrons  (fish) 167, 169  (Fig.  46) 

Dunn,  L.  H 74 

Dutch  Guiana 35, 74, 100-101 

Dysentery: 

Reduction  in  cases  in  Jamaica 102 

Reduction  in  number  of  admissions  to  Spanish  Town  Hospital, 

Jamaica 103  (Fig.  15) 

Earle,  Dr.  W.  C 75, 174, 177, 179, 190 

Ecuador 31, 167 

See  also  Guayaquil,  Ecuador 

Edsall,  Dr.  D.  L 62, 72 

Eggleston,  M.  K 63, 228, 229 

Ellis,  Dr.  A.  G 292 

Elmendorf,  Dr.  J.  E.,  Jr 74 

Embree,  E.  R xii,  xiii,  9,  62,  63,  72,  228,  229 

England 8, 40, 278 

See  also  Names  of  towns  and  universities 

Epidemic  Prevention  Bureau,  China 240 

Europe: 

Studies  of  nursing  education 26 

Also 21,23,49,285 

See  also  Central  Europe;  Names  of  countries 

EvERsoLE,  Dr.  H.  O 63 

Fellowships  and  Scholarships: 

Number  and  cost  of  fellowships 11 

Resident  fellowships 11,  281  (Note),  287 

Story  of  one  fellowship 11-13 

Grants  by  China  Medical  Board 253-256 

Under  Division  of  Medical  Education 287-288 

Also 7, 145-146, 282-283, 286  (Fig.  72) 

Ferrell,  Dr.  J.  A 63, 73 

Fiji: 

Progress  of  hookworm  control  work 109 

Also 35,74 

See  also  Hookworm  Disease,  Treatment 

Finland 14, 19 

Finlay,  Dr.  Carlos 28 

Fish,  see  Mosquito  Control;  Names  of  fish 

Fish  as  Mosquito  Destroyers;  by  M.  E.  Connor 168  (Note) 
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Fitzgerald,  Alice 75 

FitzGerald,  Dr.  J.  G 62, 72 

Flexner,  Dr.  Simon xii,  xiii,  61,  62,  63,  72,  228,  229 

Florence  Nightingale  school,  Bordeaux 132  (Fig.  34) 

FosDicK,  R.  B xii,  xiii,  61,  62,  63,  72,  228,  229 

France : 

Tuberculosis  prevention 122, 125 

School  for  training  health  visitors,  Strasbourg 123  (Fig.  25) 

124  (Figs.  27  and  28) 

Public  health  nursing 125-126 

Also 7, 9, 14, 19, 23,  26, 74, 288 

See  also  Pasteur  Institute,  Paris;  Tuberculosis  in  France; 
Names  of  towns  and  cities 

Free  University  of  Brussels,  Belgium 282,  297 

FucHS,  Dr.  Adalbert 234 

FujiNAMi,  Dr.  Akira 291 

Fukien  Christian  University,  Foochow,  China 249 

Fundulus  heteroclitus 169  (Fig.  46) 

Gambusia  affinis  (fish) 167,  168,  169  (Fig.  46),  171,  172 

Gates,  Dr.  F.  L 63, 228, 229 

Gates,  F.  T xii 

Gee,  N.  G 264 

Geneva,  Switzerland 14 

Georgia: 

County  health  work 94 

Hookworm  infection  resurveys 111-113 

Investigations  on  the  spleen  index  in  malaria .  .  .155-159,  157  (Fig.  40) 
Also 76 

German  Committee 11, 18 

Germany 8, 14, 17-18, 19,  40,  278,  287,  288 

Ginling  College,  Nanking,  China 245-246 

Gold  Coast,  see  Africa,  West 

GooDNow,  F.  J 63, 228, 229 

Goodrich,  L.  C 228,  229 

GoRGAS,  SuR.  Gen.  W.  C 28 

Grant,  Dr.  J.  B 74,  240 

Great  Britain 8,  21,  23, 43 

See  also   England;   Medical   Research    Council,   Great 
Britain;  Scotland;  Wales 

Green,  H.  W 75 

Greene,  R.  S xii,  xiii,  63,  228,  229 

Gregg,  Dr.  Alan 63 

Guatemala 35, 74, 108, 113, 133 

Guayaquil,  Ecuador 31,113 

GuNN,  S.  M 63, 74 
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Hackett,  Dr.  L.  W 73 

Haiti 104 

Halifax 41 

Hampton,  Dr.  G.  G 75, 77 

Hanson,  Dr.  Henry 74 

Harrison,  Dr.  A.  P 77 

Harvard  Medical  School,  China 306 

Harvard  School  of  Public  Health 7, 21, 143 

Harvard  University  Medical  School 16 

Hata,  Dr.  Sahachiro 291 

Hausheer,  Dr.  W.  C 74, 76 

Havana,  Cuba 28 

Heiser,  Dr.  V.  G 63, 73 

Henry  Sturgis  Grew  Memorial  Fund 306 

Hertig,  Dr.  Marshall 236 

Hill,Dr.  R.B 75,77,179 

Holland,  see  Netherlands 

Holt,  Dr.  L.  E 234 

Honduras 35, 74, 107, 133 

Hongkong 8,40,41,278,288 

See  also  University  of  Hongkong 

Hookworm  Disease,  Diagnosis: 

Stoll  method 100 

Use  of  Baermann  apparatus  in  Porto  Rico 174 

Baermann  apparatus 175  (Fig.  49) 

Howard  smear-centrifuge  technique 180 

Willis  technique 180 

Fluctuation  of  infection  rates  due  to  inaccuracy  of  microscopic 

technique 180, 183 

Relative  efficiency  of  various  methods 190-192 

Comparative  results  of  Willis  egg-count  and  worm-count  methods     190 
Relative  accuracy  of  Willis,  direct  smear,  and  centrifuge  methods 

190-192 
Economy  of  time  an  important  advantage  of  Willis  technique . .     192 

Hookworm  Disease,  Infection: 

Studies  on  infestation  in  China 36 

Rates  in  jail  at  Arecibo,  Porto  Rico 99 

Comparison  of  rates  in  Porto  Rico  and  Brazil 99 

Reduction  in  number  of  patients,  Lionel  Town  Hospital,  Jamaica 

102,  102  (Fig.  14) 
Rates,  average,  among  school  children  in  Southern  States  110  (Fig.  19) 

Resurveys  in  the  United  States 111-113 

Rates  among  rural  school  children  of  the  United  States 111-113 

Reduction  in  rate  among  school  children  in  Southern  States 

112  (Fig.  20) 
Use  of  Baermann  apparatus  in  Porto  Rico  to  determine  extent  of 

danger  of  reinfection 174 

Fluctuation  of  rates  due  to  inaccuracy  of  microscopic  technique  180,183 
Reduction  as  determined  by  egg  and  worm  counts 187-188 
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Hookworm  Disease,  Relief  and  Control: 

Resume  of  work 35-36 

Epidemiology  investigations  In  China ICX) 

Operations  in  South  America 100-101 

Increased  government  support  in  the  West  Indies 101-104 

Progress  and  results  of  campaign  in  Jamaica 101-102 

Activities  in  Porto  Rico 102-103, 179-189 

Government  support  in  Porto  Rico 103 

Progress  in  Central  America 104-108 

Progress  of  work  in  the  Far  East 108-111 

Inauguration  of  campaigns  in  the  Philippine  Islands 120 

Tables  showing  examinations  and  treatments 196-207 

Expenditures 208-213 

Hookworm  Disease,  Treatment: 

Groups  assembled  for  treatment 90  (Figs.  9  and  10), 

96  (Fig.  13),  105  (Figs.  16  and  17),  176  (Fig.  52) 

Administering  treatment 106  (Fig.  18) 

Results  of  mass  treatment  in  Fiji 109 

Mass  treatment  in  Ceylon  and  the  Madras  Presidency 109-111 

Also 179 

Hookworms  : 

Studies  in  the  Southern  States  of  effect  of  soil  on  larvae 99-100 

Use  of  Baermann  apparatus  in  Porto  Rico  for  isolating  infective 

larvae 174 

Demonstration  of  hookworm  larvae,  Nicaragua 175  (Fig.  50) 

Use  of  Baermann  apparatus  in  making  popular  demonstrations  of 

hookworm  larvae 177 

Reduction  of  infection  as  determined  by  egg  and  worm  counts  187-188 

Hospital  Salpetriere,  Paris 123  (Fig.  26) 

Houghton,  Dr.  H.  S 63, 228, 229 

Howard,  Dr.  H.  H 63, 73 

Howard     Smear-Centrifuge     Technique,     see     Hookworm 

Disease,  Diagnosis 
HuAijA,  see  Lehiasina  himaadata 

Hulse,  F.  E 75 

Human  Infestation  Studies  in  Potto  Rico  by  the  Egg  Counting  Method; 

by  G.  C.  Payne,  W.  W.  Cort,  and  W.  A.  Riley 187  (Note) 

Hunan- Yale  College  of  Medicine,  Changsha,  China: 

Continued  aid  from  the  China  Medical  Board 48,  243 

Students  and  faculty 243 

Distribution  of  graduates 243 

Hungary 8, 14, 16, 19, 40, 278, 285, 287, 288 

Hunt,  Dr.  Reid 233 

Hydrick,  Dr.  J.  L 76 

Imperial  University,  Tokyo,  Japan 234 

India 35,74,118,160,167 

See  also  Bombay,  India;  Madras  Presidency,  India 

Indo-China 41 

Insects: 

Biological  method  of  combating 161-162 
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Institute  of  Hygiene,  Sao  Paulo,  Brazil 143-144 

International  Health  Board: 

Dr.  F.  F.  Russell  succeeds  Mr.  Rose  as  General  Director 9 

Fellowships  and  scholarships 11-13, 145-146 

Co-operation  with  the  League  of  Nations 14, 121-122 

Training  base  for  staff  members  and  fellows 22 

Contributions  to  nurse  training 26 

Invited  to  co-operate  in  campaign  against  yellow  fever  in  Brazil . .       27 

Malaria  control 31-34, 134-138 

Malaria  film 35 

County  health  work 37-3& 

Consultation  and  field  service 48-49- 

Development  of  rural  health  organizations 87-88^ 

Hookworm  control 98-113, 179-192^ 

Yellow  fever  control 113-11^ 

Growth  of  state  services 119-1211 

Public  health  nursing  in  France 125-126 

Co-operation  with  Comite  National  de  Defense  contre  la  Tuber- 

culose 122, 125-126 

Public  health  nursing 126, 129-130 

Public  health  laboratories 130, 133 

Malaria  studies  in  tropical  areas 138, 141-142 

Public  health  education 142-145 

Articles  by  staff  members 146-152 

Studies  on  the  spleen  index  in  malaria 155-159 

Use  of  fish  for  mosquito  control 160-173 

Statistical  tables 194-207 

Expenditures 208-223 

Receipts  and  disbursements  of  income 310 

Appropriations  and  payments 323-338 

See  also  Malaria 

Iowa 76 

See  also  University  of  Iowa 

Iquitos,  Brazil 116 

Italy 14, 19 

See  also  American  Academy  in  Rome 

Jacocks,  Dr.  W.  P 77 

Jamaica: 

Activities  and  results  of  hookworm  campaign 101-102 

Reduction  in  number  of  patients,  Lionel  Town  Hospital 

102,  102  (Fig.  14) 

Reduction  in  number  of  typhoid  and  dysentery  cases,  Spanish 

Town  Hospital 102, 103  (Fig.l5) 

Also 35, 75 

Janney,  Dr.  J.  H.,  Jr 73 

Japan : 14, 41, 234,  288 

See  also  Tokyo,  Japan 

Japanese  Commission 15-16,  291,  295  (Fig.  76) 

Japanese  Relief 7 

Jefferson  County,  Kentucky 87 

Jette,  Belgium 297 
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Johns  Hopkins  University 16, 22 

Johns  Hopkins  University,  School  of  Hygiene  and  Pubuc 

Health 21, 143 

Johnson,  H.  A 76 

Jordan,  E.  O 62, 72 

Journal  of  the  American  Medical  Association,  Spanish  edition 50 

JUDSON,  H.  P lii,  228 

Kala-azar: 

Field  studies  at  Peking  Union  Medical  College . 47, 235-236 

Kansas 76 

Kappers,  Dr.  C.  U.  a 233 

Kellogg,  Vernon xii,  xiii,.  61,  62,  65,  72,  228,  229 

Kendrick,  Dr.  J.  F 74,77 

Kentucky Ill 

See  also  Jefferson  County,  Kentucky 

King  Edward  VH  Medical  School,  Singapore 44 

Kirk,  R.  H xS,  atiii,  62 

Kladno,  Czechoslovakia .^,121 

Klotz,  Dr.  Oskar 293 

Knights,  E.  M 75 

KvASicE,  Czechoslovakia 98, 121 

Laboratory  Equipment  and  Supplies: 

Distribution 7, 18-19,281,285 

Lacy,  Dr.  G.  R 75 

Lambert,  Dr.  R.  A 293 

Lambert,  Dr.  S.  M 74 

Lanza,  Dr.  A.  J 73 

Late  German  New  Guinea 73 

Laveran,  Alphonse 85 

Leach,  Dr.  C.  N 75 

League  of  Nations: 

Interchange  of  health  officers 7, 13-15, 121-122 

Health  section 9,  22 

Division  of  Epidemiological  Intelligence 122 

League  of  Red  Cross  Societies 23-24 

Lehiasina  bitnaculata  (fish) 167 

Lehistes  reticulatus  (fish) .  . .  ; 166 

Lee  County,  Georgia: 

Investigations  to  determine  the  reliability  of  the  spleen  index  as 

a  measure  of  malaria 155-156 

Leeward  Islands 35, 104 

Life,  see  Pygidium  piurae  E. 

LiM,  Dr.  C.  E 240 

London 14 

See  also  Schools  and  universities 
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London  School  of  Hygiene  and  Tropical  Medicine 7, 21, 145 

longley,  f.  f 73 

Louisiana 76^  111 

Lyons,  France 126 

McGiLL  University,  Canada 294,  296  (Figs.  78  and  79) 

Madras  Presidency,  India: 

Hookworm  disease  control  work 110-111 

Magoon,  E.  H 73, 75 

Mahaffy,  Dr.  a.  F 73, 77 

Malaria: 

Film  produced  by  the  International  Health  Board 33,  83  (Fig.  5) 

Reliability  of  spleen  index 155 

Relation  between  degree  of  splenic  enlargement  and  infection  155-156 

Cause  of  spleen  enlargement 156 

Cases  among  school  children,  shown  by  spleen  examinations, 

Georgia 157  (Fig.  40) 

Method  of  spleen  examination 157-159 

Cases  based  on  blood  examinations,  Beaufort  County,  North 

Carolina 158  (Fig.  41) 

Spleen  and  blood  indices  variable  factors 159 

Malaria  Control: 

Resume  of  work 31-34 

Campaign  in  the  United  States 32-33, 134-138 

Per  capita  cost 134-135 

County  as  the  administrative  unit 135 

Quinine  treatment 137-138 

Value  of  the  splenic  index  .• 138 

Field  studies  in  Nicaragua,  Palestine,  Philippine  Islands,  and 

Brazil 138, 141-142 

Per  capita  cost  in  Nicaragua 141 

Reduction  in  hours  lost  by  employees  in  Nicaragua 141 

Use  of  fish  for  mosquito  control 160-173 

Kinds  of  fish  required  for  malaria  control 166-167 

Expenditures 208-209, 214-217 

Also 119 

See  also  Mosquito  Control;  Quinine 

Manila,  Philippine  Islands 120, 133 

See  also  University  of  the  Philippines,  Manila 

Manson,  Sir  Patrick 118 

Massachusetts 14 

Masuda,  T 234 

Mauritius 35, 75,  111 

Medical  Education,  Division  of: 

Fellowships  and  scholarships 11, 287-288 

Activities 40-44,  278,  279  (Fig.  70),  281-282 

Medical  information  service 41-42,  298 

Surveys  made 277-278 

Co-operation  with  Medical  Research  Council,  Great  Britain . .  282-283 

Aid  to  premedical  education  in  Siam , 283-284 

Aid  to  University  of  Pennsylvania 284 

Emergency  work  in  Europe 281, 284-287 
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Japanese  commission 291 

Visiting  teachers  of  medicine  entertained 278, 291-292 

Co-operation  with  Chulalongkorn  University,  Siam 292 

Medical  School  of  the  University  of  the  Philippines 293 

Aid  to  the  Faculdade  de  Medicina  e  Cirurgia,  Sao  Paulo,  Brazil  293 

Aid  to  Canadian  medical  schools 294 

Gifts  to  University  College  and  University  College  Hospital 

Medical  School 297 

Aid  to  the  Free  University  of  Brussels 297 

Aid  to  United  States  Medical  Schools 298 

Appropriations  and  payments 313-316 

Also 15 

Medical  Literature: 
Distribution  in  Europe 7, 18-19, 281, 285 

Medical  Research  Council,  Great  Britain: 

Fellowships  supported  by  Division  of  Medical  Education  281,  282-283, 

287-288 
Methodist  Episcopal  Church,  Women's  Foreign  Missionary 

Society 241 

Mexico  : 

Yellow  fever  control  operations  closed 113-114 

Reduction  of  yellow  fever  cases  and  deaths 114  (Fig.  21) 

Yellow  fever  staff 181  (Fig.  53),  185  (Fig.  56),  186  (Fig.  57) 

Also 8, 14,28, 31,  36,40,75,278 

Mieldazis,  J.  J 75 

Miller,  Dr.  F.  A 74 

"Millions,"  see  Lehistes  reticulatus 

Milton,  John 34 

MiNAS  Geraes,  Brazil 97 

Mississippi. 76y  111 

MiuRA,  Dr.  Kinnosuke 291 

MiYAiRi,  Dr.  Keinosuke 291 

MoLLOY,  Dr.  D.  M 75, 77, 172 

Monroe,  Paul 63, 229 

Monroe,  Dr.  W.  M 74 

Montserrat 104 

Mosquito  Control: 

Studying  behavior  of  malaria  mosquitoes 31-34, 138 

Mosquito  breeding  places 135-137,  139  (Fig.  37),  140  (Fig.  38), 

163  (Fig.  42),  164  (Figs.  44  and  45) 

Use  of  fish  for  mosquito  control 160-173 

Early  use  of  fish 160-161 

Biological  method  of  combating  insects  and  other  pests 161-162 

Objections  to  fish  control 162, 165 

Fish  as  mosquito  destroyers 165-166 

Kinds  of  fish  required  for  malaria  control 166-167 

Type  of  fish  selected  for  yellow  fever  control 167-168 

Use  of  Gamhusia  affinis 168, 171 

Species  of  fish  used 169  (Fig.  46) 

Fish  hatcheries 170  (Figs.  47  and  48) 
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Mosquito  CoNTROL-^Continiud 

An  indigenous  fish  usually  best 171-172 

Advantages  and  limitations  of  fish  control 172-173 

Mosquito-proof  tanks 182  (Fig.  54) 

MoTT,  J.  R 63, 228, 229 

MuENCH,  Dr.  Hugo,  Jr xi,  74, 76 

Mukden 234, 261 

Set  also  United  Free  Church  Hospital,  Mukden 

MuLLER,  Dr.  H.  R 73 

Myers,  L.  G xii,  xiii,  62 

Nagayo,  Dr.  Mataro 291 

Nankai  College,  Tientsin,  China 246, 251 

Nanking,  China 16 

Nanking  University,  China 250 

Nantes,  France 126 

Nariva  County,  Trinidad 103 

National  Association  for   the  Advancement   of   Education, 
China: 

Summer  institute  for  science  teachers 25 1 

Also 5 1, 25 1 

National  Committee  for  Mental  Hygiene 50 

National  Education  Association  of  China 16 

National  Health  Council 50 

National  Medical  Association,  China 262 

National  Medical  College,  Peking,  China 240 

National  Medical  College  Hospital,  Peking,  China 257 

National  Research  Council: 

Fellowships 11,  17,  283,  287 

National  Southeastern  University,  Nanking,  China,  .246,  249,  251 

Netherlands 8, 40,  278, 288 

Nevis 104 

New  Brunswick,  Canada 8, 38, 94 

New  Mexico 94 

New  York  (City) 14 

See  also  Columbia  University,  College  of  Physicians  and 
Surgeons 

New  York  (State) 14 

New  York  Academy  of  Medicine 50 

New  York  Association  for  Improving  the  Condition  of  the 

Poor 51 

Nicaragua 8, 32,  35, 75, 107, 113, 133 

See  also  Hookworms;  Malaria  Control 

Nightingale,  H.  W 76 

Noguchi,  Dr.  Hideyo 27,28,77, S5, 117-118 

North  Carolina 14, 76, 87,94,  HI.  112 

See  also  Beauford  County,  North  Carolina;  Malaria 
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North  China  Union  Medical  College  for  Women 240, 241 

Norway 14 

Nursing  and  Nurse  Training: 

Aid  to  Yale  University  School  of  Nursing 7, 25 

Studies  of  nursing  education 26 

Public  health  visiting  in  France 122, 125-126 

Training  school  for  nurses . .  123  (Figs.  25  and  26),  124  (Figs.  27  and  28), 
128  (Figs.  30  and  31),  131  (Figs.  32  and  33),  132  (Fig.  34) 

Nurse  training  in  the  Philippine  Islands 126, 129 

Development  of  nursing  service  in  Brazil 129-130 

Also 22-26 

O'Brien,  Dr.  H.  R 76 

O'Connor,  Dr.  F.  W 76 

Ohio 94 

Ohio,  State  Health  Department: 

Correspondence  course  for  public  health  nurses 26 

Oil  of  Chenopodium 109, 180 

Oregon 76 

Palestine 8,  32, 75, 141 

Panama: 

Increase  in  government  appropriation  for  hookworm  control 

work 104, 107 

Also 35,75 

Panama  Canal  Zone 28 

Papua 73 

Para,  Brazil 27, 115, 116 

Park,  Dr.  W.  H 85 

Parsons,  Ethel 73 

Pasteur,  Dr.  Louis 9-10 

Pasteur  Institute,  Paris 281,  287 

Payne,  Dr.  G.  C 77, 187 

Peabody,  Dr.  F.  W 63, 228, 229 

Pearce,  Dr.  R.  M xii,  xiii,  63 

Peking,  China 8, 44 

Peking    Central   Hospital,    China,   see   Central   Hospital, 

Peking,  China 
Peking  Union  Medical  College: 

Nurse  training  school 26 

Aims  and  development 44-47 

Student  registration 45-46,  232 

Field  study  of  kala-azar 47,  235-236 

Teaching  staff 233 

Visiting  professors 233-235 

Graduate  courses 235 

Laboratories  for  clinical  research 235 

Revision  of  curriculum .-236,  239 

Co-operation  with  other  institutions 240-241 

Fellowships 254-256 
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Peking  Union  Medical  College — Continued 

Publications  of  staff  members 265-270 

Also 7,  16,  19,  237  (Fig.  59),  238  (Fig.  62),  260  (Fig.  69),  263 

Peking  Union  Medical  College  Hospital: 

Number  and  distribution  of  beds  and  number  of  patients 239 

Autopsies 239-240 

Also 237  (Fig.  60),  238  (Fig.  61) 

Peking  (Yenching)  University,  China 246 

Pennsylvania 14 

See  also  University  of  Pennsylvania 

Peru 31, 113, 167 

Philippine  Islands: 

Nurse  training 126, 128  (Figs.  30  and  31),  129 

Distribution  of  trained  public  health  nurses 127  (Fig.  29) 

Studies  of  the  prevalence  and  intensity  of  malaria 141 

Also 7, 8, 26,  32, 75, 120, 288 

See  also  Malaria  Control;  Names  of  towns  and  cities 

Poland 8, 14, 16, 19, 40, 145, 278, 285, 287, 288 

See  also  Names  of  towns  and  cities 

Porto  Rico: 

Investigations  on  the  control  of  hookworm  disease 98-99 

Activities  in  hookworm  disease  control  campaign 102-103 

Government  appropriations  for  hookworm  campaign 103 

Studies  on  various  methods  of  hookworm  diagnosis 190-192 

Also 8, 32, 35, 75 

See  also  Names  of  towns 

Portugal 19 

Prague,  Czechoslovakia: 

Institute  of  Hygiene 7,  21, 98, 144 

Public  health  activities 120-121 

Premedical  Education: 

Recent  improvements  in  laboratories 245-251 

Visiting  professors 251 

Summer  institute  for  science  teachers 251 

Biological  supply  service 252 

Presbyterian   Church   in  the   United   States   of  America, 

Women's  Committee  of  the  Board  of  Foreign  Missions     241 

Prudden,  Dr.  T.  M 62,  72 

Public  Health: 

Function  of  voluntary  health  agency 81-82 

Demonstrations 85-87 

Rural  health  in  other  lands 94,  97-98 

Development  of  program  in  Trinidad 103-104 

Educational  campaign  in  Siam 108-109 

Also 36-40 

Public  Health  Administration: 

Development  of  rural  health  organizations 87-88 

Growth  of  state  services 119-121 

Expenditures 208-209,  218-221 

Public  Health  Education: 

Curriculum  in  a  public  health  school 20-21 
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Public  Health  Evucation— Continued 

Public  health  schools  and  institutes  aided 21-22 

Expenditures 208-209, 218-219 

Campaign  in  China 261-263 

Also 142-145 

Public  Health  Laboratory  Service: 

Expenditures 208-209,  220-221 

Also 130, 133 

Public  Health  Nursing,  sf^  Nursing  and  Nurse  Training 

Publications  by  Staff  Members: 

International  Health  Board 146-152 

Peking  Union  Medical  College 265-270 

Pygidium  piurae  £.(fish) 167,  169  (Fig.  46) 

QUEBRADILLAS,  PoRTO  RiCO 174,  179 

Quinine 31,  84  (Fig.  6),  137-138 

Read,  F.  M 62, 72 

Recife,  Pernambuco,  Brazil 116 

Reed,  Dr.  Walter 28, 85 

Rice,  Dr.  J.  L 75 

Riley,  Dr.  W.  A 187 

Rio  de  Janeiro,  Brazil 26, 115-116, 141-142 

Rockefeller,  J.  D xii 

Rockefeller,  J.  D.,  Jr xii,  xiii,  61,  62,  63,  72,  228,  229,  264 

Rockefeller  Foundation: 

Activities 4-5  (Fig.  1),  7-9 

Fellowships  and  scholarships 11-13, 16-18 

Japanese  commission 15-16 

Distribution  of  medical  literature  in  Europe 18-19 

Distribution  of  laboratory  equipment  and  supplies 18-19 

Public  health  training 20-22 

Nursing  and  nurse  training 22-26 

Pledge  to  Yale  University  School  of  Nursing 25 

Aid  to  medical  schools 40-44 

Co-operation  with  other  agencies 49-51 

Applications  for  aid 51-52 

Finances,  with  table  showing  receipts  and  disbursements 52-53 

Report  of  Secretary 57-66 

Members  and  officers 61-62 

Departmental  boards 62-63 

Work  with  unaffiliated  organizations 63-64 

Summary  of  expenditures 64-65 

Funds  and  property 66 

Report  of  Treasurer 305-365 

Balance  Sheet:  Exhibit  A 308-309 

Receipts  and  disbursements  of  income:  Exhibit  B 310-312 

Foundation  appropriations:  Exhibits  C-H 313-322 

Medical  education:  Exhibit  C 313-316 

Schools  of  hygiene  and  public  health:  Exhibit  D 317 

Biology,  physics,  and  chemistry:  Exhibit  E 318 
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Hospital,  dispensary,  and  nursing  studies  and  demonstrations 
Exhibit  F 319 

Mental  hygiene:  Exhibit  G 320 

Miscellaneous:  Exhibit  H 321-322 

International  Health  Board  appropriations:  Exhibit  1 323-338 

China  Medical  Board  appropriations:  Exhibit  J 339-351 

Summary  of  appropriations  and  payments:  Exhibit  K 352-353 

Statement  of  appropriations  and  payments  of  special  funds: 

Exhibit  L 354 

Statements  of  principal  funds:  Exhibit  M 355 

Land,  buildings,  and  equipment  funds:  Exhibit  N 356-357 

Schedule  of  securities  in  general  funds:  Exhibit  O 358-364 

Schedule  of  securities  in  special  funds:  Exhibit  P . 365 

Rockefeller  Institute  for  Medical  Research 16,  22,  27 

Rockefeller  Sanitary  Commission 34,  87, 195 

Rose,  Wickliffe .xii,  xiii,  9,  61,  62, 63,  72,  73  (Note),  228,  229 

Rosenwald,  Julius xii,  xiii,  61 

Ross,  Sir  Ronald 28,  85,  160 

Royal  Medical  College,  Bangkok,  Siam  see  Chulalongkorn 
University 

Rumania 14,  19,  40,  278,  285,  287 

Russell,  Dr.  F.  F xii,  xiii,  9,  63,  72,  73 

Russell,  Dr.  P.  F 77 

Russia 14, 19 

Ryerson,  M.  a xii,  xiii,  61 

St.  Andrew  County,  Trinidad 103 

St.  John's  University,  Shanghai,  China 245 

St.  Kitts 76, 104 

St.  Lucia 35 

Salvador 8, 32, 35,76, 107-108, 133 

Santos,  Brazil 116 

Sao  Paulo  (State),  Brazil 97 

Sao  Paulo,  Faculdade  de  Medicina  e  Cirurgia,  Sao  Paulo, 
Brazil 282, 291, 293 

Sao  Paulo  (Brazil)  Institute  of  Hygiene 7, 22 

Sawyer,  Dr.  W.  A 73 

ScANNELL,  Dr.  E.  J 73, 75 

ScHAPiRO,  Dr.  Louis 75, 76 

Scotland 8, 40, 278, 288 

Seal,  W.  P 166 

Secretan  Tuberculosis  Dispensary,  Paris 126 

Senegal,  West  Africa 118 

Shanghai  College,  China 249,  260  (Fig.  68) 
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Shantung  Christian  University,  School  of  Medicine,  Tsinan, 
China: 

Contributions  from  the  China  Medical  Board 47, 242 

Merged  with  North  China  Union  Medical  College  for  Women . .     241 

Support  by  missionary  societies 241 

Enrollment  and  distribution  of  graduates 242, 243 

Grants  to  the  hospital 243 

Also 247  (Fig.  63),  248  (Figs.  64  and  65),  250 

SiAM 8,  16,  35,  40,  76,  108-109,  278,  283 

See  also  Chulalongkorn  University;  Bangkok 

Sisco,  Dr.  D.  L 75 

Skierniewice,  Poland 14S 

Slack,  Dr.  H.  R 235 

Smillie,  Dr.  W.  G 76 

Smith,  Dr.  L.  C 74, 75 

Smith,  O.  H '. 251 

Some  Personal  Experiences  with  Fish  as  Antimosquito  Agencies  in 

the  Tropics;  by  D.  M.  MoUoy 168  (Note) 

SoocHow  University,  China 249 

SoPER,  Dr.  F.  L 77 

South  America 28, 41, 100-101, 114 

See  also  Names  of  countries 

South  Carolina 94,  111,  112 

South  Manchuria  Medical  College,  Mukden 234 

Southern  Baptist  Hospital,  Yangchow,  China 258 

Southern  Methodist  Hospital,  Soochow,  China 258 

Southern  Presbyterian  Mission,  Hsuchowfu,  China 235 

Southern  States: 

Studies  of  effect  of  soil  on  larvae 99 

Average  hookworm  rates  among  school  children,  1920  to  1923 

110  (Fig.  19) 

Hookworm  reduction  among  school  children 112  (Fig.  20) 

Also 35 

See  also  Names  of  states 
Spleen  index,  see  Malaria 

Steel,  E.  W 77 

Stegomyia  (mosquito) 28, 167-168 

Stoll's  "Dilution-Count"  Method,  see  Hookworm  Disease, 
Diagnosis 

Straits  Settlements 8, 40,  278 

See  also  King  Edward  VII  Medical  School,  Singapore 

Strauss,  Frederick xii,  xiii,  61 

Strode,  Dr.  G.  K 73, 190, 192 

Studies,  Division  of: 

Created  and  director  appointed 9 

Also 288  (Note) 

Suggestion  for  Developing  a  Campaign  to  Control  Yellow  Fever;  by 

M.  E.  Connor 168  (Note) 
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Summer  Institute  for  Science  Teachers,  China 251 

Sweden 14 

Sweet,  Dr.  W.  C 73 

Switzerland 19 

See   also   Concilium   Bibliographicum,    Zurich;   Geneva, 
Switzerland 
Syria 41, 288 

Takaki,  Dr.  Yoshihiro 291 

Taylor,  Dr.  H.  A 76 

Taylor,  Dr.  R.  M 74 

Tennessee 77,  111 

Texas 77,  111 

Thomas,  Wolferstan 116 

Thompson,  N.  S 62 

Tiedeman,  W.  D 75 

Tientsin,  China 16 

Tisdale,  Dr.  a.  D 76 

Tokyo,  Japan 19 

See  also  Imperial  University,  Tokyo,  Japan 
Trinidad  : 

Development  of  public  health  program 103-104 

Also 35,  76 

See  also  Names  of  counties 

TsiNG  Hua  College,  China 250, 251 

Tuberculosis  in  France: 

Work  of  the  Comite  National  de  Defense  contre  la  Tuberculose      125 

Public  health  visiting 125-126 

Expenditures 208-209,  216-219 

Turkey 8, 40,  278 

Twiss,  G.  R 251 

Typhoid  Fever: 

Reduction  in  morbidity  in  Jamaica 102,  103  (Fig.  15) 

Investigation  into  prevalence  in  Manila  completed 120 

Also 36 

United  Free  Church  Hospital,  Mukden 258 

United  States  ..  .8, 14, 15, 16,  21,  23,  25,  32,  73, 76-77, 134,  288, 292,  298 
See  also  County  Health  Work;  International  Health 
Board;    Southern    States;    Names    of    schools,    states, 
universities 

United  States  Public  Health  Service 34, 134 

Universite  de  Montreal,  Canada 282,  294 

University  College,  London  .  .  .280  (Fig.  71),  282,  290  (Fig.  74),  297 

University  College  Hospital  Medical  School,  London  ....  282,  289 

(Fig.  73),  297 

University  of  Alberta,  Canada 8, 43,  282,  294 

University  of  Brussels,  see  Free  University  of  Brussels 
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University  of  Chicago 282, 298 

University  of  Hongkong 16, 292 

University  of  Iowa 282, 298 

University  of  Manitoba,  Canada 294 

University  of  Pennsylvania 8, 43,  282,  284 

University  of  the  Philippines,  Manila 126, 293 

University  of  Toronto,  Canada 282, 294 

University  of  Vienna,  Austria 16 

Use  of  an  Indigenous  Fish  in  Combating  Malaria;  by  H.  H. 

Howard 168  (Note) 

Use  of  Fish  in  Mosquito  Control;  International  Health  Board  168  (Note) 

Vaughan,  Dr.  V.  C 62, 72 

Vaughn,  Dr.  E.  1 75 

Vincent,  G.  E xii,  liii,  61, 62, 63, 72, 228, 229 

Virginia 14, 77,  111,  112 

Visiting  Professors 7,  lS-16 

Walcott,  Dr.  a.  M 74, 75 

Wales 8, 40, 278 

Wallace,  Dr.  James 76 

Warren,  Dr.  A.  J 76 

Warsaw,  Poland 145 

Warsaw  School  of  Hygiene 7, 21, 145 

Washburn,  Dr.  B.  E 75 

Washington,  D.  C 14 

Washington  (State) 87 

Welch,  Dr.  W.  H 62, 63, 72, 228, 229, 264 

Wells,  Dr.  C.  W 77 

West  Africa,  see  Africa,  West 

West  Indies 73 

See  also  Names  of  islands 

White,  Dr.  J.  H 73,  74,  75,  77 

White,  W.  A xii,  xiii,  61 

Wilbur,  R.  L xii,  xiii,  61 

Williamson,  C.  C 62 

Wilson,  Dr.  D.  B 74 

WiNGATE,  A.  R 76 

Wold,  P.  1 251 

Yale  University,  School  of  Nursing 7, 25 

Yeager,  Dr.  C.  H 75 

Yellow  Fever: 

Campaign  undertaken  by  Brazilian  government 27 

Resume  of  control  work 27-28, 31, 113-115 

Cases  and  deaths  in  Mexico,  1920-1923 114  (Fig.  21) 
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Yellow  Fever — Continued 

Infected  areas  in  the  western  hemisphere 115  (Fig.  22) 

Reducing  the  zone  in  Brazil 115-118 

Cases  and  deaths  in  Bahia,  Brazil 116  (Fig.  23),  117  (Fig.  24) 

Epidemic  on  the  Gold  Coast 118 

Type  of  fish  selected  for  control 167-168 

Staff  in  Brazil 181  (Fig.  53),  185  (Fig.  55) 

Staff  in  Mexico 181  (Fig.  53),  185  (Fig.  56),  186  (Fig.  57) 

Expenditures 208-209, 216-217 

Seg  also  Mosquito  Control 

Yellow  Fever  Advisory  Council 77 

Young,  Dr.  C.  W 236 

Yugoslavia 14,19,40,278,285,287,288 


Zamboanga,  Philippine  Islands  , 
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